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PREFACE. 


It may be proper to say, that nearly the whole of our 
first volume was printed before the expiration of the 
last year. This will explain the occasional references 
to late authors which might otherwise appear out of 
place. 

It may be thought that our articles on the Philosophy 
of the Operation of Bloodletting, the Pathology of Ve- 
nous Congestion, and the Humoral Pathology, are too 
much extended. But, as the two first of these subjects 
have received no attention from authors, we felt it ne- 
cessary to illustrate our doctrines by a wide range of 
observation. Nor could we, in any justice to ourselves, 
or to the distinguished philosophers who differ with us 
upon the humoral pathology, have pursued a different 
course. 

In our first essay, we have endeavoured to show that 
the great question relating to the Vital Powers is in no 
respect a speculative one ; and, since all our other sub- 
jects revolve about it, we have made that article, also, 
of unusual extent. What we have said of the nature of 
the vital principle is certainly much less obvious than 
its existence and properties ; but it is, nevertheless, a sub- 
ject of no little interest to the philosopher, who, we doubt 
not, will impartially consider our facts and arguments. 
We do not profess that more than reasonable conjecture 
can be attained as to the nature of that principle, in the 
light in which we have regarded it. We have thus ad- 
verted to this subject, as it is the only one upon which 
we are disposed to allow that we have arrived at prob- 
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able conclusions without demonstrative proof, or at least, 
such proof as we must be contented with in the science 
of life. One of the greatest drawbacks upon philosophy 
is the prevailing propensity to reject all evidence which 
is not of a purely sensible nature ; and, it is especially 
upon the ground that the vital principle has not been 
rendered as obvious to the senses as the material part 
which it animates, that its specific essence has been de- 
nied. All authors, however, in discoursing upon vital 
actions, adduce a variety of facts which as clearly de- 
note the existence of such a principle, as do the more 
tangible manifestations the organization itself. The 
conclusive nature of the former proof may be shown in 
its acknowledged application to the spiritual part of man. 
Every physiological step which is taken by the opponents 
of a vital principle is a tacit admission that such a prin- 
ciple exists. 

It has been suggested to us, from a source in which 
we have much confidence, that we may not have done 
justice to Mr. Abernethy’s views of life, as stated in our 
first volume, page 79. We have certainly endeavoured 
to avoid all misapprehension of an author’s meaning ; 
and that any misconstruction may be detected, we have 
almost invariably appended notes, by which the reader 
may be enabled, at once, to exercise his own judgement 
upon the subject. Our marginal references are, there- 
fore, necessarily very numerous. In quoting so many 
authors, we may have accidentally, but never inten- 
tionally, substituted some words of our own. In res- 
pect to Mr. Abernethy, we think a fair representation 
has been given of his meaning ; and our only motive for 
having thus adverted to this philosopher, was that of 
exemplifying the importance of a constant regard for 
fundamental principles, by exhibiting a departure from 
them in a distinguished instance. If Mr. A. defended, 
in the main, the doctrine of life as laid down by Mr. 
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Hunter, he should not have contradicted it by a palpable 
negative ; and this, too, enforced with a view to correct 
“ a misapprehension that had existed,” as to his doctrine 
of life. 

In endeavouring to substantiate our doctrines, we have 
preferred the facts of others to our own ; and, this is 
the more advantageous, as they have often had little or 
no reference to the conclusions we have derived from 
them, and especially so in the numerous instances in 
which we have employed them in opposition to doctrines 
they were intended to sustain. In the humoral pathol- 
ogy, particularly, we have resorted to the latter mode 
of demonstration, which must be allowed to be the most 
conclusive. 

In many of our quotations, we have substituted Italic 
for Roman letters ; but, as we have frequently neglected 
to say so, we wish it, where the sense may be affected 
in our favour, to be considered as probably our own em- 
phasis, — having taken this liberty to save the necessity 
of comment. 

We have referred to an appendix on the advantages 
of learning to a physician ; but, having very far exceeded 
our intended limits, it has been omitted. 

We have endeavoured to notice all the typographical 
errors of any importance. 

A 'wo-York, June 1, 1840. 
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SECTION I. 

What is life? “Life,” says Bichat, “is the assemblage of the 
functions which resist death.” ( l ) This eminent physiologist, 
therefore, considers life a result, not a cause. 

And thus Mr. Lawrence: “The primary or elementary ani- 
mal structures are endowed with vital properties ; their combina- 
tions compose the animal organs, in which, by means of the vital 
properties of the component elementary structures, the animal 
functions are carried on. The state of the animal, in which the 
continuance of these processes is evidenced by obvious external 
signs, is called life.” (*) 

Here the doctrine is stated, in the former part of the foregoing 
extract, which we shall endeavour to illustrate and defend. We 
shall see that it is more or less admitted by most physiologists, 
whilst strangely enough, “the vital properties” are at the same 
time declared to be merely imaginary existences, and that a living 
animal is constituted of a particular structure and certain actions. 
These actions are said to be the essence of life. 

The foregoing definition, though commonly received, can be 
admitted only in a popular sense ; and the very account given by 
Mr. Lawrence implies that his last induction is not philosophical. 
It is for the philosophical construction that we shall contend, 
since this is of the utmost importance in a practical sense; whilst 
another great motive for endeavouring to indicate the distinction, 
is to divest the phenomena of life of the imputed agency of the 
physical forces. We shall start, indeed, with the fundamental 
principle, that the whole science of physiology, and of medicine, 
is primarily concerned with the natural and morbid conditions of 
the vital forces. Those conditions are denoted by the vital phe- 
nomena, — which, therefore, though only results, are yet the inter- 
preters of the varying states of the vital powers, and our guide to 
the application of agents whose action is alone upon those pow- 

(1) Recherche* Phys. sur la Vie et la Mort. p. 2. 

(2) Lectures on Physiology, kc. p. 77. 
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ers. As these powers may be variously modified by artificial or 
other agents, so also will their consequences or vital symptoms, 
with the organic lesions to which the altered forces may lead, 
constantly inform us of their varying relations to their natural 
standard. 

In all our investigations, we shall have a constant reference 
to the powers of life ; — and it may therefore be proper to explain, 
in this place, the general sense in which we shall employ different 
terms that may relate to this subject. 

The words, — vital principle , vital power , organic force , or- 
ganic power , are used synonymously, and refer to the universal 
cause of animal and vegetable life, and are employed as collec- 
tive terms. 

Vital properties , vital powers , and vital forces , signify the 
various elements of the vital principle or vital power, as they 
are manifested in irritability , contractility or mobility, vital 
affinity , sensibility , and sympathy . These several properties 
have, also, their specific modifications in different parts. 

The word law will be used with different imports, the nature 
of which will be manifested by the subject itself. The same may 
be said of cause ; and whenever the qualifying word final is not 
prefixed, the efficient is intended. 

Some able writers have lately appeared, who, admitting that 
life consists of a certain series of phenomena peculiar to organized 
matter, and having endeavoured to explode the entire doctrine 
which regards the forces upon which those phenomena have 
been supposed to depend, — have proceeded so far as to affirm 
that the Deity himself is the immediate cause of all the pheno- 
mena of nature. The latter construction has arisen, in part, 
from the irresistible conviction that actions of all kinds require 
a certain power for their development. With this class of rea- 
soners it will be difficult to argue, since their doctrine is a matter 
of faith, and not of .reason. There is no common ground betwixt 
us. We will say, however, that whilst we equally acknowledge 
the superintending care of the Creator, His method of governing 
the material world consists as perfectly in the agency of certain 
forces appertaining to matter, as the matter consists of something 
distinct from the Deity. The existence of both depends equally 
upon His will ; — that is to say, the Maker of the Universe having 
brought them into existence, it is His will that they shall so 
continue, and that the forces of matter, like the mind, shall ope- 
rate after a certain manner, and according to their respective en- 


Digitized by Google 



VITAL POWERS. 


11 


dowments. Any thing beyond this we believe to be sophistry : — 
and all writers, who deny to living matter an “ organic force,” 
begin to expound the actions of life through the medium of such 
a force, the moment that those actions become the subject of 
consideration. 

Others, again, who justly hold a high rank as philosophers, 
contend against the “ vital principle,” the “ organic force,” and 
all analogous powers ; but, allowing that there is such a thing 
as life, which is made up of its phenomena, and seeing no other 
way in which the actions of life can take place but through the 
agency of something that is distinct from the essence of matter 
itself affirm that matter is endowed with certain “properties” 
which govern its phenomena, and which, in living organized 
matter, are susceptible of impressions from what they very prop- 
erly denominate “ vital stimuli.” They also admit that those 
stimuli are the remote causes of vital actions, whilst the proper- 
ties in concert with the organized matter are the immediate 
source of the phenomena. 

This is exactly our doctrine; only, we generally employ “vital 
force,” “ vital powers,” &c., in preference to “ property,” to con- 
tradistinguish the forces of life from those of chemistry and phy- 
sics ; and because we think their import is, in every sense, more 
lucid, and therefore more intelligible. 

The whole reasoning, therefore, of the opponents of the doc- 
trine that relates to the forces of life, appears to us but little better 
than sophistry ; and we shall find that the moment they enter 
upon the actions and the various results of life, they are as much 
employed about the “ vital principle,” as ever was Mr. Hunter 
himself. They may continue to disguise the question under the 
substituted name of “vital properties ;” but, there is no distinction. 
Even they, who suppose that there is nothing intermediate be- 
tween the Creator and the actions of life, have their “vital prin- 
ciples,” or their “ chemical forces,” in as full operation as ever 
did Van Holmont or Stahl their “intelligent soul.” 

But what is most remarkable, after treating philosophy in the 
foregoing manner, they take it upon themselves to affirm that 
the whole matter is now fixed, and none but a blockhead can 
presume to disturb the quiet of the subject. (') We may say, 


(1) The following paragraph, published since the foregoing was written, presents 
the latest position of our subject: 

“ Regarding life, in the abstract, as synonymous with vital action,” says the British 
and Foreign Medical, Review, (a) “or, in any one living being, as the aggregate of pbe- 
(a) January 1839, p. 171. 
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however, that not a single fact has been elicited to illustrate the 
subject that was not equally enjoyed by Hunter and Bichat ; 
and sure we are, that better reasoners and better arguments have 
not appeared since their day. Who then shall say, that I have 
settled the question adversely to those giants in mind, and none 
but the ignorant can pay the homage of his respect to a doctrine 
which my happier stars have exploded ? 

Still we shall see, that however the philosophical view of life 
may be derided, every writer betrays the entire inadequacy of 
his own hypothesis, by reinstating the general doctrine of 
Hunter, as soon as he approaches the vital phenomena. Were 
it indeed otherwise, he would be unintelligible to others, nor 
would he understand himself. 

As to the existence of an electric or some analogous fluid that 
forms the substratum of the forces of life, — that is another ques- 
tion. We do not believe it ourselves, and shall endeavour to 
controvert it. But we believe that there are forces, or “ proper- 
ties,” if you prefer, appertaining to matter which are distinct 
from the essence of the matter itself. In living matter these are 
denominated “vital properties,” by the greatest adversaries of 
the “ vital principle — and it will be also one of our objects to 
contradistinguish those properties from the matter which they 
animate. 

Returning to our inquiry, “what is life?” and to the con- 
sideration of its definition by Bichat, and the philosophers of his 
school, — we consider the functions as being merely the result 
of peculiar forces operating upon organic matter, and that life 
virtually consists in the co-existence of these forces and that 
peculiar substratum. The forces are, to a certain extent, in a 
passive state, when not excited by their appropriate stimuli. 
But they are still the essence of life ; and whilst they endure, 
whether in an active or seemingly passive condition, life is con- 
stituted. The sensible functions, therefore, are only the mani- 
festations of those forces, and they will depend upon the varying 
states of the forces. 

nomena by which that being i9 characterized, the author, (Mr. Carpenter,) shows, that, 
instead of looking for its cause in an imaginary vital principle, or organic agent, 
presumed to exist for the sake of explaining the phenomena, we ought to study the 
properties which organized structure enjoys, and the agents which produce their 
manifestation. Some observations are made in refutation of the doctrine of a vital 
principle, and we do not think them supererogatory ; for, although the hypothesis 
could have hardly been expected to survive the fine scientific thrusts of Dr. Pritch* 
ard's classic weapon, or the strokes of Dr. Fletchef’s more truculent blade, it seems 
even yet not quite extinct.” 
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Muller says, that “ life itself, namely, the manifestations of the 
organic or vital force, begins under the influence of certain 
necessary conditions.” (*) Here the necessity of an organic force 
is obscurely admitted ; but the operations of this power are only 
the manifestations of life. Such, too, are the peculiarities of the 
forces of life and their manifestations, that the construction can- 
not be defended, as has been attempted by analogies derived 
from the inorganic world. Life, for instance, is compared to 
motion, and its cause to gravitation. We shall see, however, 
that life is present when there is nothing analogous to motion, 
and that it is constantly operating, under particular circum- 
stances, without the concurrence of any appreciable motion, and 
in a very different way from gravitation. Again, on the other 
hand, chemical forces have no existence in relation to any one 
particle of matter ; but, when another of a different kind is brought 
in apposition, the action of the forces is developed by their con- 
currence, and a remarkable effect follows. But there is no anal- 
ogy in this case with life. The powers of life are constantly in- 
herent in every particle of living organized matter, and, as we 
shall show, they are always more or less in operation, though 
no motion be the result. 

“The foetus,” says Bichat, “is never in action, because, in 
seeing, in hearing, in smelling, and in tasting nothing, it is not 
disposed to exercise the touch in any way.” Yet, all the facul- 
ties upon which those functions depend, exist as well before as 
after birth. They were not, however, in “ exercise.” Thence, 
it appears to us that our author was wrong in saying that “ the 
foetus resembles the man who is bom without those senses,” and 
that “ it possesses no animal life.” ( 8 ) Still less is it just to argue 
a minor immorality in destroying the child before than after 
birth. ( 3 ) And yet, if we admit the foregoing premises, the con- 
clusion will also follow, that the soul has no existence till the 
brain begins to receive impressions, and its intellectual operations 
shall have commenced. According to our author’s rule, if there 
be no judgement, reflection, <fcc., in the perfect foetus, it is like one 
bom without a head. But our author’s position is here inde- 
fensible ; and since, therefore, the foetus or a new bom infant has 
as much a soul as man, we argue, that if the child sees, hears, 
tastes, smells, and feels, as soon as it enters the world, the pro- 
perties on which those functions depend, had a full existence in 

(1) Elements of Physiology, vol i. p. 29. 

(2) Op. CiL pp. 193, 198. (3) Ibid. p. 199. • 
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the foetal state at the time of its birth. There was nothing want- 
ing but external agents and its independent life to call them into 
action. They are in no respect created by its new condition. 
And so it is with the soul ; only in the former case, so far as 
manifestations are concerned, there is much greater proof at the 
time of birth of the antecedent integrity of the animal powers, 
than of the soul. If we admit, therefore, the latter, we must the 
former. We may as well deny that the soul has no existence in 
the foetus, because it manifests no act of intellection, as that 
there is no life where there is not constant action. And if it be 
admitted in any one case, that certain vital powers may be pre- 
sent, without action, the principle is applicable to all other cases. 
However “ the blow, which terminates the life of a man, were 
to destroy his organic life only, and suffer the animal life to sub- 
sist without alteration, such blow would be regarded with indif- 
ference,’^ 1 ) — it is nevertheless true, that the organic constitute 
all the fundamental principles of life. Bichat’s suppositious case, 
upon which the argument in respect to the foetus rests, is there- 
fore a mere creation of fancy, and is to be only found in the 
world of spirits. Its very sophistry shows, that the whole con- 
clusion in respect to the animal powers, and the spiritual condi- 
tion of the foetus, is without foundation. 

What we have now said of the animal, may be more strongly 
affirmed of the organic powers. There is life in a seed, an egg. 
It is only necessary to apply the appropriate stimuli, and vital 
actions take place. “ From the instant the actions begin, they 
go on with as much precision as they ever will.” ( 2 ) Muller says, 
“ the quiescent state of the vital principle, as it is seen in the egg 
before incubation, or in the seed of plants before germination, 
must not be confounded with the state of death ; it is also not 
life , but a specific state of capability of living. Life itself, 
namely, the manifestation of the organic or vital force, begins 
under the influence of warmth, atmospheric air,” ( 3 ) &c. In the 
first place, here are manifest contradictions, necessarily growing 
out of the denial of life to the egg and seed ; for what is the 
“vital principle,” “organic force,” “vital force,” but life? 
They are surely something more than “ a capability of living.” 

Cl) Op. Cit p. 199. 

(2) Bichat’s Recherches, Sic., p. 202. 

(3) Elements of Physiology, vol. i. p. 28. 

In another place, our author endeavours to show that the blood, serum, See., 
are “ evidently endowed with li/e and that “ the impregnable part of the egg, the 
germinal membrane, Is a completely unorganized aggregation of animal matter, and 
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Dead matter possesses the capability, inasmuch as it becomes 
living matter when subjected to the action of the vital forces. 
But again, if the egg possess not life, and has only “ a capability 
of living,” it has not the forces of life, for this would be life it- 
self; and if life be produced by warmth, air, &c., it would then 
follow that these agents are capable of creating these forces ; 
which is contrary to all philosophy. We maintain, however, as 
a ground of this reasoning, that the phenomena of life are only 
its results, and we hold that the distinction is something more 
than speculative, as we shall endeavour to show farther. But 
Muller says, that the blood has life ; — why not then the embryo, 
in which the manifestations of life may be developed in the 
highest degree? In a popular sense it may be well enough, 
perhaps, to call the effects of life, life itself, — just as we say the 
sun rises and sets. But when we come to the subject of diges- 
tion, and some others, this doctrine will not answer our pur- 
pose. 

The “capability of living,” as expressed by Miiller, can, there- 
fore, mean nothing else than the powers of life. There can be 
no creation of these powers by the action of foreign agents, — no 
action upon “a capability of living;” nor can such agents devel- 
ope the actions of life but by operating on the powers of life. To 
speak of their operating upon “a capability of living,” is to us an 
unintelligible subtelty. Besides, we have palpable evidence of 
the complete existence of the forces of life in the egg, and seed, in 
their resistance of the forces of chemistry. ( l ) “ From my experi- 
ments,” says Mr. Hunter, “it appears that a fresh egg has the 
power of resisting heat, cold, and putrefaction, in a degree equal 
to many of the more imperfect animals.” ( a ) If heat or moisture 

nevertheless is animated with the whole organizing pmotr of the future being, and is 
capable of imparting life to new matter, although soft and nearly allied to a fluid.” (a) 
We have no objection to this, except to the affirmation that the “ impregnable part 
of the egg is completely unorganized.” Nor have we taken our author into our text, 
but to enable us the better to explain our own views ; and we have introduced this 
note to show how well an author may reason, when he reasons naturally. 

Our author has also another statement in this place, which, as we shall see, conflicts 
not a little, with views which he subsequently expresses, — namely, “ the blood must 
be regarded as endowed with life, for its actions cannot certainly be comprehended 
from chemical and physical laws.” 

(1) Mailer thinks otherwise, but gives no reason. 

(2) Erep. &c. with respect to the power of producing heat Erep. 39, 40, 41. Al- 
so, Lectures on Surgery, and M. Serres’ Anat Compare du Cerveau, t, 2, p. 224. 

Mr. Hunter’s argument in proof of the vitality of the egg, and vegetables, drawn 

(a) p. 144. 
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be applied to a living seed, those chemical operations, which take 
place in a dead seed, are not only wholly resisted, but all the phe- 
nomena of life are brought into full developement. Are these 
resistances produced by a mere “ capability of living ?” Or, be- 
ing exactly the same which occur in the highest ranges of life, 
do they not depend upon the same absolute forces, — or upon 
what, in the latter case, we denominate life ? Do not the resist- 
ances of the egg and seed, of which we have just spoken, depend 
as much upon the forces of life, and their constant activity, as 
the more ample results ? These resistances stand in the same 
relation to the powers of life, as nutrition, secretion, &c. 

The latter functions, however, are said to be life, — according 
to which rule the resistances of the egg and seed of the chemi- 
cal forces should be equally the life of those objects, — which ap- 
pears to us absurd. Hence it seems, also, that “the form of 
the organic matter does not determine originally the mode of its 
action ; and this is farther shown by the fact, that “the matter 
from which all animal forms are produced, is at first almost with- 
out form.” (*) This may be obvious enough in respect to the 
egg and seed ; but the application of the principle is more exten- 
sive, as we shall endeavour to show when we speak of the gas- 
tric juice. 

From the foregoing facts alone in relation to the egg and seed, 
it is obvious that Bichat and many other philosophers are wrong 
in saying that “death is resisted by the functions.” Indeed, Bi- 
chat states that “the vital powers continue for sometime after the 
loss of the functions” ( 2 ) — thus contradicting his definition of 
life. Decomposition is the only test of absolute death ; and by 
some it is considered the only proper criterion for consigning the 
body to the tomb. Junker defines life as a state “opposite to pu- 
tridity.” ( 3 ) 

The resistance to foreign agents, however, does not necessari- 
ly imply action in its ordinary sense. The vital principles of the 

from their power of resisting cold, has been ingenuously, but hypothetically, opposed 
by Mr. Down, (a) In our Essay upon Animal Heat, we have shown by experiment, 
that Mr. Hunter was right, — at least as it regards vegetables. 

(1) Muller’s Physiology, p. 26. 

(2) Op. Cit p. 296. 

(3) Conspectus, &c. See, also, Winslow on the Uncertainty of the Signs of 
Death, &c. Louis’s Lettre sur 1’ Incertitude des Signes de la MorL Vogel de Af- 
fect. Corp. Hum. p. 461. Lommius, Obs. Med. 1. 2, p. 83. Horst. Hist. Morb. 
L 8. 

(a) London Med. and Surg. Jour. No. 272, p. 265. 
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seed may be brought into sensible action by certain causes, — 
and they resist the action of other causes without any other sen- 
sible result. But the latter no more implies the existence of vital 
action than the former, which supposes the forces of life to be 
quiescent till some demonstration is elicited. 

It may be said as well that gravitation consists in the return 
of a comet, as that life is made up of certain movements. Both 
are equally the effects of distinct and independent forces, of which 
one is gravitation,' and the other life. The only difference is, one 
force operates uniformly per sc, — the other is generally brought 
into action by foreign causes. In treating of life, we begin with 
its phenomena or visible signs, — just as in treating of gravita- 
tion, we consider the motion of the heavenly bodies, <kc. And 
so of all other forces. From the phenomena of life, we ascend to 
their causes; and here we find the essence of life, which is no 
more a result than gravitation. 

In the foetus, nutrition is out of all proportion to decomposi- 
tion ; and yet the principles upon which the latter depends, start 
into vigorous action at the moment of birth, whilst the growth 
goes on with undiminished rapidity. There is, therefore, no such 
thing in the foetus as, according to Bichat, a “concentration 
of all the powers of the economy upon the systems of circulation 
and nutrition since, also, in regard to the powers of animal 
life, “foetuses without heads possess an organic life as active as 
those which have no defect of organization.” (‘) 

Remove the heart and all the blood from frogs, and they con- 
tinue to leap about as usual. ( 2 ) Haller affirms the same thing of 
salamanders and torpedoes. Even fowls, cats, dogs, <fcc. have 
run about after the removal of the heart. ( 3 ) Here the vital forces, 
being deprived of their accustomed stimuli, appear to exert an in- 
dependent action, and to approach, in this respect, the physical 
forces. 

We might mention more remarkable instances of the foregoing 
nature, were we not averse to extremes. Thus, Dr. Mitchell of 
Philadelphia, having inflated the heart of a sturgeon, (ancipenser) 
“hung it up in this state to dry, — when it began to move, and con- 
tinued for ten hours to pulsate regularly, though more and more 
slowly; and when last observed in motion, the auricles had become 
so dry as to rustle when they contracted and dilated .” ( 4 ) We 

(1) Bichat, Op. Cit. pp. 226, 613. 

(2) Spallanzani on the Natural Hist, of Animals. 

(3) Haller’s Element Phys. 1 1, s. 4 , L 5, p. 486. 

(4) Dunglison’s Human Physiology, vol. ii. p. 148. 
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wish this singular fact to be borne in mind, as we advance in our 
inquiry into the nature of the vital forces; for however unusual it 
may be, it reaches very far into the merits of our subject. We 
find, also, a very similar statement made by Dr. Marshal respect- 
ing the vital force as manifested in the heart of another animal.^) 

The foregoing considerations would lead us to regard life as 
a cause, and to define it as consisting of certain specific proper- 
ties appertaining to organized matter, which are more or less 
capable of resisting the destructive agencies of inorganic matter, 
and the forces to which it is liable, and of protecting against 
them the matter in which they are inherent. We thus embrace 
the elements of a good definition; philosophical accuracy brevi- 
ty, and a peculiar, universal characteristic. Other characteristics 
might have been substituted, as, that the forces of life are capa- 
ble of being acted upon by foreign agents ; or, that they only 
manifest their effects when acted upon by certain agents.( 1 2 ) 

It cannot, therefore, be said, in an abstract sense, that the for- 
ces of life are the primary cause of organization, till it be shown 
that organization is not the substratum in which the forces are 
originally inherent. He, who created the powers of life, associa- 
ted them with the rudiments of that organization which they 
were destined to unfold. The rudiments have been perpetuated 
in connection with the living forces since they came from the 
hands of the Creator, and are the present source of all animated 
beings. This plan of unity and consistency extends through all 
matter possessing life, — since it would be a violation of one of 
the most obvious analogies of nature to suppose it otherwise. 
The moment inorganic matter is brought into a state to receive 
the vital force, however low in degree, we hold that it must be 
more or less organized. If chyle, blood, semen, the gastric juice, 
<fcc. possess life, so also must they possess organization. It is, 
moreover, the result of universal experience, that inorganic mat- 
ter is totally destitute of any part of the principles of life. 

It is certainly possible that the forces of life may originate their 
primary instruments of action, although opposed to the dictates 
of reason. Vessels are the earliest signs of development in the 
incubated ovum; and whenever extravasated blood or lymph 

(1) Od the Morbid Anatomy of Hydrophobia, p. 250. Note. 

(2) In the case of the dried hearts just mentioned, we apprehend that heat and the 
air acted as stimuli to the forces of life. In the examples from Haller, the animal 
heat was probably the stimulus. 

When heat promotes the operation of the forces of chemistry, its effect appears 
to be upon the matter itself, by separating its particles, &c. 
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become organized, they are always in contact with vessels. On 
the other hand, however, we have reason to think that matter 
may be organized and possess life without vessels, as the blood) 
gastric juice, &c. 

Hence we think that Mr. Hunter has failed “ to show that or- 
ganization and life do not in the least depend upon each other,” 
although it be obvious that “ life can never arise out of or produce 
or£anization.”( l ) Nor do we think Mr. Millingen more happy 
in his criticism of Hunter’s doctrine, where he states, that “ the 
fact is, organization is the result of life.” Indeed, this principle 
is contradicted in the same sentence, when he says that, “ with- 
out organization life cannot be transmitted.” This is palpable 
enough, and carries us back to the first era of living matter, 
when organization and life were cotemporaneously created. In 
all our inquiries upon this subject, we irresistibly start with or- 
ganized matter ; and whilst Millingen is endeavouring to show 
that “organization is the result of life,” in the sentence which 
follows this quotation, he says, that “ the embryo could not be de- 
veloped, did not the fluid that animates possess a principle of vi- 
tality which it communicates to a body previously organized.” 
And what is not a little apropos , he goes on in the next sentence 
to say, that “ in this confusion, the word life has been sometimes 
applied to the power, and at other times to the result.” ( 2 ) 

“The living principle” appears, therefore, in a philosophical 
sense, to be neither the result of organized structure, nor, as 
stated by Millingen, Prout,( 3 ) and others, the cause of organiza- 
tion. Both have coexisted since they were the product of Crea- 
tive Power, both are necessary to the vivification of dead matter, 
and the co-operation of both to the farther development of each. 
Whenever, therefore, we speak of the organizing of matter, we 
necessarily imply its endowment with the properties of life ; and, 
vice versa , the communication of such properties to matter equal- 
ly denotes its organization. They are, therefore, convertible ex- 
pressions. But organized structure may remain entire, for an 
indefinite time, after being deprived of its vital forces. 

Before we leave the simple condition of life as manifested in 
the seed and egg, we may state a conclusive proof of their en- 
dowment with specific forces, upon which the foregoing phe- 
nomena depend. This consists in the disappearance of those 

( 1 ) On tbe Blood, 81 c. 

( 2 ) Curiosities of Medical Experience, p. 916. 

(3) Chemistry, Meteorology and the Function of Digestion, b. 3, ch. 1 . 
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phenomena under particular circumstances, whilst the organized 
structure remains unimpaired ; nor can the phenomena be re- 
produced. Just so it is with the most highly organized beings. 
A period arrives, when the phenomena of life cease forever, and 
the organized structure begins soon afterwards to separate into its 
ultimate elements. Here, then, are two facts which demonstrate 
the existence of positive forces on which the actions of life had 
depended, and by which the elements of the organized matter 
were held in a peculiar state of combination. Those forces, also, 
were as perfectly distinct from the matter itself, as the soul, 
which has vanished with them ; otherwise, the actions would 
have been perpetual, and the elements of the organized structure 
would have remained without change. There appears to be no 
possibility of avoiding these conclusions. But the facts now 
stated are only the beginning of a series whose import is the 
same, and equally irresistible. We might, also, here draw upon 
analogy, as supplied by the phenomena which result from the 
union of the soul and organized matter, for a proof that the or- 
ganic functions are carried on by specific forces distinct from the 
matter itself. 

Although we have just seen that Mr. Hunter affirms that “ or- 
ganization and life do not in the least depend upon each other,” 
he states in another place, that “ the arrangement for preserva- 
tion, wliich is life, becomes the 'principle of action, not the pow- 
er of action, for the power of action is one step farther. The 
power of action must arise from a particular position of those 
living parts ; for, before action can take place, the matter must 
be arranged with this view.” ( l ) 

Here, then, in the fifst place, Mr. Hunter makes the mere “ar- 
rangement for preservation” to constitute life. It would there- 
fore follow, that heat and other vital stimuli, by acting upon 
such arrangement of matter, is capable of creating the organic 
force, which is contrary to analogy. But we have already seen, 
by Mr. Hunter’s own facts, that the egg possesses capabilities in 
its passive state analogous to those of living animals, and which 
can be nothing less than the vital force. 

Again, we would ask, what is the difference betwixt the “ prin- 
c iple of action” and “the power of action ?” “ Before action can 
t ake place,” says Mr. Hunter, “ the matter must be arranged with 
t his view.” Now what is it that produces this new arrangement 

(1) Lectures on the Principles of Surgery, p. 20. 


Digitized by Google 


VITAL POWERS. 


21 


but “ the power of action ?” It is, therefore, as much the power 
of action before the new arrangement is effected, as afterwards. 

It is evident that the formation and maturity of the egg and seed 
must be effected by the “ power of action.” But when they have 
acquired their full maturity, and the vital stimuli are withdrawn, 
by a law which is peculiar to this state of organized matter, the 
vital forces, or the “ power of action,” become dormant. This is 
an extraordinary peculiarity in relation to the germ, and is man- 
ifestly intended for the preservation of the species. It may ex- 
ist in this quiescent state for ages. We know that it has in seeds 
for two thousand years. ( 1 ) But as soon as the vital stimuli are 
applied, those powers, which had been once in action, are again 
set in operation, and new changes follow. From this time, the 
actions cannot be suspended as a whole, without the complete 
extinction of the organic force itself. This circumstance, by the 
way, separates, entirely, the vital and physical forces, and shows 
us how fallacious are all illustrations of life which are drawn 
from the forces of inorganic matter. 

The history of the seed and egg probably supplies one of the 
most remarkable illustrations of design that can be found in na- 
ture, — especially that of the former. They are the only in- 
stances where the entire forces of life cease their ordinary opera- 
tion without becoming extinct; and were it not for this interval of 
repose, the species would probably disappear, — since, even if 
the vital forces carried out the development of the seed into the 
plant, the chances of preservation would be infinitely diminished, 
— and since, also, such as ceased their operation at the maturity 
of the seed, are supposed by the proposition to become extinct. 

Here, then, is a great and specific final cause to be answered, 
the very nature of which proclaims the continuance in the dor- 
mant seed of those forces on which its growth and maturity de- 
pended, and which are ultimately destined to go on with the 
final purpose of nature to rear another plant, that other seeds 
may follow. 

The farmer looks with anxiety towards the heavens when the 
time of harvest has come, lest the scorching sun may not prop- 
erly “ kill his grain.” He is sometimes disappointed. The rain 
falls, and there is no check to those actions which had brought 
the seed to maturity ; but the vital stimuli urge them on, and 
the forces of life pass the ordinary limit of quiescence without a 

(1) Treveriaui’ Biologie, and otben. 
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momentary suspension of their actions. These actions, and all 
their results, are exactly the same as after the seed has been dor- 
mant for a thousand years ; and their uninterrupted progress in 
the former instance shows an identity of force before and after 
germination, and thus connects the principle, on which a re- 
newal of action depends, with that of uninterrupted action. This 
illustration also shows, that a perfect integrity of the vital forces 
exist during the state of quiescence ; and it is, moreover, oppos- 
ed to all analogy, that such forces may be reproduced after they 
shall have become once extinct. 

Something like the foregoing is seen in the hybemating ani- 
mals during their state of torpor. The influence of cold upon 
the forces of life nearly extinguishes all vital actions ; but that 
life is undiminished, is sufficiently manifest when the farther 
and more profound operation of cold re-establishes all the phe- 
nomena of life in their highest vigour. 

We may also take an intermediate gradation of the “ power 
of action,” as exemplified by Mr. Hunter, and show by analogy, 
as well as by admission, how the principle and power of action 
are the same. Thus, says Mr. H., “ many parts of an animal 
appear to have little action; yet they are as much endowed with 
life as the more active parts; such, for instance, as tendons, 
elastic ligaments, &c.” and so of the “ fresh egg, which has no 
vital action.” (*) 

We find the following statement in the last No. of the British 
and Foreign Medical Review : (*) 

“ The dependence of the vital properties on the structure, Mr. Carpenter 
enforces by a consideration of the nature of death ; showing, that when in- 
tegrity of the organization is maintained by the continuance of its vital action, 
(particularly nutrition,) the change of structure consequent on the cessation of 
the action necessarily involves the loss of vitality. Molecular death, so de- 
signated and distinguished by Dr. Symonds, from systemic or somatic death, 
may, in most cases, be said to consist in the cessation of vital action in the 
part, because the latter, as we have just observed, necessarily deprives it of its 
vital properties by producing its disorganization.” 

In the first place, it may be remarked, that here also, Mr. 
Carpenter fully concedes the existence of peculiar forces or pro- 
perties, which disappear at death, and are, therefore, something 
distinct from organized structure itself; for it cannot be admitted, as 

(1) Op.Cit p. 23. 

(2) January, 1389, p. 173. — We notice Mr. Carpenter’s opinions, without the ad- 
vantage of reading his work, on account of his high reputation, and the encomiums of 
his able reviewer. 
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it certainly cannot be shown, that a change of structure occurs be- 
fore those properties disappear. The very test of their existence, the 
vital actions, shows, by their sudden cessation, that there has 
been an assumption to sustain a hypothesis. Those “ vital pro- 
perties,” therefore, which have been so much condemned when 
spoken of under the name of “ vital principles,” or “ organic 
force,” are exactly our vital properties, as they were, also, those 
of Hunter and Bichat; or, as we more generally call them, 
“ vital forces,” or “ vital powers.” The candid reviewer admits, 
what we have already urged, in proof of the distinct nature of 
the forces of life, and of life virtually consisting in those forces, 
that “ there are exceptions to this statement in the case of seeds 
which retain their vitality for an almost indefinite period, though 
it cannot be said that they are the subjects of vital action : and 
also in certain animals of comparatively simple organization, in 
which life (the vital actions) may be suspended for a considerable 
time without deprivation of vitality.” 

Here, then, is all that is necessary to show the true merits of 
the question. It is reduced to a nutshell, — just as in seeking 
for any great law of development, we go back to the most simple 
condition of organization. But we apprehend that the great 
principles in relation to life are especially universal, and admit 
of no “ exceptions.” 

If, therefore, vital actions may be suspended in certain inferior 
animals, without a “ deprivation of vitality,” (and this even after 
drying them,) we are entitled to the conclusions, that the “vital 
properties ” constitute life ; that the actions are only an effect of 
those properties operating on organized matter ; and that the former, 
at least, may be suspended without a “ change of structure.” 

But Mr. Carpenter is said to have shown, that the integrity of 
the organized structure, as well as the vital properties, are main- 
tained by the continuance of vital actions. That their “ cessa- 
tion necessarily deprives the organization of its vital properties 
by producing its disorganization.” This, however, is palpably 
contradicted by the admitted facts which we have just stated, — 
and the principle, therefore, can have no foundation. 

Admitting this, however, to be correct, there would be no 
function appertaining to the vital properties, — since the power 
of privation ascribed to the vital action in the foregoing quota- 
tion, implies the dependence of the vital properties, as well as the 
organized, structure upon that action. But this appears to be 
only a metaphysical subtlety; since, from what we gather from 
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the reviewer, Mr. Carpenter has, at other times, as much regard for 
the important duties of the “vital properties,” as any other vitalist. 

We think we do not misapprehend our author ; — but to make 
the matter clearer, and to show another exception to the sup- 
posed great law of nature, we will add the following extract: — 

“ Mr. C., and others, have found that the wheel-animalcule may be reduced 
by desiccation to a state in which vital action not only appears extinct, but 
which would seem quite incompatible with its continuance ; yet, on the resto- 
ration of moisture, life returns. In both these cases, (the former being one,) 
the structure is not readily susceptible of decomposition from the operation of 
ordinary external agents ; and, consequently, its integrity is not dependent on 
the continuance of vital action, and being unimpaired in organization, it retains 
its vital properties.” 

If there be any consistency, therefore, in the fundamental laws 
of nature, neither the vital properties nor organized structure 
have any primary dependence on vital actions ; but, on the con- 
trary,. vital actions depend wholly upon the integrity of the former . 
Indeed, we know not how it be possible to conceive of action 
without power as its cause ; and to make power, or property if it 
be preferred, to depend on action, with which the action itself 
appears to be associated as an effect, is beyond the reach of our 
imagination. 

That Mr. Carpenter will sanction our construction of the uni- 
versality of fundamental laws, and the inductions we have made, 
we have little doubt from his own doctrine upon this subject, as 
expressed in the following words : — “ Our belief,” he says, “ in 
the uniformity of nature, which leads us to seek for a common 
cause, when a number of similar phenomena are presented to 
our observation, is based not only upon experience, but upon the 
conviction which every believer in the existence of the Deity 
feels of his immutability.” This conclusion is strengthened by 
the subsequent reasoning. ( x ) 

Again, if the vital properties and organization depend on vital 
action, in a majority of instances, as in the higher animals, what 
is it that produces a cessation of action when death takes place 7 
Not a loss of the vital properties, nor a change of structure, for 
these are, by the premises, consequent on the cessation of action. 
But we are also told that vitality exists whilst the vital properties 
and organized structure remain ; from which it would clearly re- 
sult that there should be no such event as death. 

The supposed change of structure, also, as a necessary con- 


(1) British and Foreign Medical Review, January, 1839. 
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comitant, or concurring cause of death, in a majority of cases, is 
in every sense, and prima facie , hypothetical. It appears to us 
not to possess a shadow of proof in its favour. (*) Will it be 
maintained that there is a change of structure produced by a 
division of the medulla oblongata, or by a dose of prussic acid ? 
And yet the animal is dead on the instant. 

Again, — “ let it be borne in mind,” says Mr. Carpenter, “ that 
when a law of physics or of vitality is mentioned, nothing more 
is really implied than the simple expression of the mode in 
which the Creator is constantly operating on inorganic matter 
or organized structures.” ( 2 ) 

This is very well as it regards the creation of all things by 
the Deity, and their dependence, in a general sense, upon His 
will. But, as we have already said, His “ mode of operating on 
inorganic matter, or on organized structures,” consists as per- 
fectly in the agency of certain forces appertaining to that matter, 
as the matter consists of something distinct from the Deity. 

“ Mr. Carpenter,” it is also said, “ argues on the superfluous- 
ness of a controlling or presiding agent, (the vital principle,) in- 
termediate to the will of the Deity and the phenomena of vital 
actions, when the latter can be reasonably assigned to the reci- 
procal relation between the properties which belong to organized 
structures, and the stimuli which excite them.” ( 3 ) 

Here, then, after all, is nothing more than Hunter’s and 
Bichat’s doctrine of life. By the “ vital principle,” they mean 
equally with our author, “vital properties,” — however Mr. Hun- 
ter’s phraseology, for the purpose of emphasis, may be sometimes 
extravagant. But take the different parts of his work in con- 
nection, and his meaning is clearly what we represent. 

Again, — those philosophers supposed equally with Mr. C., that 
the “ phenomena of vital actions could be reasonably assigned 
to the reciprocal relation between the properties which belong to 
the organized structures, and the stimuli which excite them,” — 
and, indeed, they supposed nothing else. Those “ vital proper- 
ties,” were Mr. Hunter’s “ vital principle,” whose actions he at 
all times supposed to depend on certain “ stimuli.” Nor did he 
“require any agent to adjust and regulate the actions which 
ensue from their mutual dependence.” 

We may take, also, the foregoing quotation to show by the 

(1) Farther on, we shall see that this is fully admitted, even by those who expound 
the actions, and other results of life, upon chemical principles. 

(2) Ibid. p. 172. (3) Ibid. 
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argument, as well as admission of our author, that neither the 
vital properties, nor the organized structure, depend upon the 
vital actions ; but, on the contrary, that the vital actions depend 
wholly upon the vital properties, — since the former “may be 
reasonably assigned to the reciprocal relations between the pro- 
perties which belong to organized structures, and the stimuli 
which excite them.” It is also clear from these premises, that 
the vital properties must cease antecedently to the cessation of 
vital action ; and that, therefore, vital action being nothing blit 
an effect, the vital properties must constitute life. By the same 
admission, it appears, also, that organized structure does not de- 
pend on vital action. 

By what process do we alter the vital actions when medicinal 
agents are employed ? Do we operate upon the actions ? Cer- 
tainly not, you reply; but upon the “vital properties and then 
follows a change in the “ vital actions.” It is, therefore, mani- 
fest, that the action, or phenomena of life, are merely effects ; 
whilst it is equally evident that the “ vital properties” have as 
much a real tangible existence, as Mr. Hunter’s “ vital principle.” 

But, again, by the foregoing extract, we learn that the “.vital 
properties” are “excited by stimuli ;” and our author devotes a 
chapter to their consideration. They do not act upon the matter 
composing the structure. That, indeed, is plain enough when 
they are applied to an animal just killed by a division of the 
medulla oblongata. The “ vital properties,” therefore, must be 
some very real substance, either spiritual or material, which is as 
distinct from the matter composing the structure, as the soul, or 
the principle of instinct, which was simultaneously separated 
from the organization along with the properties, by the division 
of the medulla. 

This is a matter for the understanding, — not for speculative 
philosophy; and when we are told that “vital stimuli” excite 
the “vital properties,” and that vital actions are the result, we 
rationally infer that they excite something ;(‘) and that when, as 
in the animal destroyed in the foregoing manner, when no change 
can be imagined in the organized structure, the same stimuli 

(Ijln Dr. Gallup’s work on the Institutes of Medicine, (a) recently published, and 
which has reached New-York, just as our printer is arriving at this page, we find 
a peculiar coincidence in language at this place which induces us to affirm that we 
had neither seen the doctor’s work, nor had the least understanding of his views, 
when our own were written in the language now employed. 

(a) See Gallup’s Institutes of Medicine, vol. i. p. 45, 1839. 
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not only fail to produce the same actions, but produce others of 
a totally different nature, and which had been before entirely re- 
sisted, we as rationally conclude that something has taken its 
departure from the organization. That something it is clear, 
also, had not only been the essential cause of the “ vital actions,” 
but had also resisted the forces of chemistry, whose operation is 
now promoted by the same stimuli which had been the remote 
cause of the vital phenomena. 

“ Mr. Carpenter,” says the Reviewer, “ speaks of the compounds 
‘being converted into organized tissues, and endowed with vital 
properties,’ <fcc., and again, of a process concerned in assimilating, 
organizing , and communicating vital properties to nutritious 
matter.’ ” 

The criticism which follows appears to us exceedingly just, 
since the act of organizing implies the communicating of vital 
properties. But the expressions show how difficult it is for an 
intelligent mind to adhere to a hypothesis that is everywhere 
contradicted by nature. The very terms employed are in con- 
flict with the reasoning. The vital forces predominate in the 
minds of all, as something in which life essentially consists. We 
are told, also, that Mr. Carpenter, “ after deducting those actions 
which are unequivocally physical, (?) as well as the more ques- 
tionable processes of organized chemistry, allows that there re- 
mains a vast chaos, which must be regarded as essentially vital ; 
by which we presume he means that they are not only confined 
to, but that it is impossible that they should occur in any but 
living organized structures , (*) since they require properties 
which are not to be met with in any other substances .” ( 2 ) 

Mr. Carpenter, then, and all other rational philosophers, have 
as much a “controlling or presiding agent” as Mr. Hunter, how- 
ever they may differ as to the nature of that agent ; for, in con- 
ceding that certain properties are necessary to vital actions, — 
that for this effect the properties must be excited by stimuli, 
which exert no direct action on physical forces, and that under 
circumstances of death, those actions can be no longer produced, 
although the organized structure remain entire, — it follows, de 
facto , that the “properties” are distinct from the organized mat- 

(1) Here the reviewer himself naturally enough falls into the supposed error which 
he wishes us to avoid, and speaks of a “living organized structure;” so evident is it 
that there may be dead organized structure. But this is different from the act of or- 
ganizing, which implies the bestowing of life. 

(2) Ibid. p. 175. 
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ter itself, and control the actions of that matter ; whilst they are 
totally distinct from the properties of dead matter. We consider 
the “properties,” or “forces,” or “principle,” however, as inti- 
mately associated with the living organized matter, as the soul, — 
and probably in much the same manner ; whilst both are equally 
liable to a complete separation from the matter itself, and, there- 
fore, in no respect belong to the inorganic world. From all 
which it follows, that the “vital properties,” being something 
superadded to matter, like the soul, and, like the soul or the 
principle of instinct, leaving that matter under analogous cir- 
cumstances, must be regarded, like the soul, as a specific exist- 
ence, to which specific functions appertain. 

Suppose, however, the “vital actions” constitute life, and are 
necessary to the existence of organized matter, it is obvious, from 
the premises, that they either are, or depend upon, some real exist- 
ence, without which neither life nor organized matter can be 
produced or be maintained. And that they are something real, 
and not an illusion, — something distinct from the matter itself, 
is farther evident from their admitted necessity to the existence 
of organization, as well as from the fact upon which that admis- 
sion is founded, that life and organization disappear when those 
actions cease or cannot be reproduced. The “vital actions,” 
therefore, would be the same as out vital forces. It would be 
only an unhappy change of terms. 

So, also, if we recur to the other construction, that the “vital 
actions” depend upon “vital properties,” and these last are neces- 
sary to organization, the same reasoning, and the same conclu- 
sions, must obtain. 

It follows, therefore, that if the destruction of organization, or 
“a change of structure,” or “ molecular death, may in most cases 
be said to consist in the cessation of vital action in the part, be- 
cause somatic death necessarily deprives it of its vital properties 
by producing its disorganization,” — it follows, we say, that some- 
thing entirely foreign to inorganic is indispensable to living organic 
matter, and may be abstracted from it. When this abstraction is 
made, the organic matter not only loses all its vital phenomena, 
but manifests others of an opposite nature, and is, moreover, re- 
solved into its ultimate elements. Now that something must be 
real, substantial, at least as much so as the soul, — and we can im- 
agine no better name for it than the “vital principle,” — whose 
proper import we shall still endeavour to indicate. 
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It appears to us, as we have endeavoured to show in another 
place, that the attempt to establish a perfect analogy betwixt the 
nature and the relation of the “vital properties” to organized 
matter, and those of the properties of inorganic matter, have been 
a fruitful source of materialism. We shall have some comments 
upon this subject, in another place ; but we may now say that able 
and learned men appear to have been conducted by this physical 
view of life, to a similar consideration in respect to the intellectu- 
al functions of the brain ; and it certainly appears to us just as 
rational to explain the phenomena of intellection by the supposed 
physical properties of the brain, as, in the other case, the actions 
of life by any of the ordinary “properties” of matter. But when 
the foregoing hypothesis is made to involve the contradiction that 
the properties of organized matter, and even organized structure 
itself, depend upon the “actions of life,” which, it is at the same 
time admitted, result from those properties and that structure, we 
are led to conclude that the question is merely raised for ingeni- 
ous speculation, — and the more so, when we find that in all 
practical discussions, the hypothesis is abandoned for the only 
intelligible theory. 

We have already explained, that we are almost indifferent as 
to the name which the forces of life shall receive, so long as au- 
thors continue to apply the same import to more, favourite words 
than “vital principle,” or “vital powers,” though we have an in- 
stinctive aversion to “vital actions.” And whenever they come 
to consider the actions and the results of life, we have no doubt 
they will continue to lose sight of any direct agency of the Dei- 
ty, and even of the chemical forces, — submitting to the necessi- 
ty of supposing that vital actions imply the existence of vital 
powers, upon which they radically depend. At least, this has 
been so far universally true, however the subject may have been 
disguised by controverting the general doctrine of life, as laid 
down by the efforts of the rarest genius. 

As to a “spiritus archeeus,” or an “intelligent soul,” neither 
Hunter nor Bichat had any such dream ; nor has it, within our 
knowledge, been a doctrine of recent times. 

The more, therefore, we investigate the subject, the more are 
we satisfied that life consists in the integrity of the vital proper- 
ties, associated with organized matter, — that the vital actions are 
only the results of life, or of the foregoing conditions, — that the 
vital properties, or forces, are essentially distinct from organized 
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matter itself, — and that organized structure may exist entire 
without the properties of life, although the former is necessary 
to the existence of the latter. 


It is the peculiar province of the vital forces to carry on the rudi- 
ments of organization to a most astonishing degree of interstitial 
development; and to this consideration we would particularly in- 
vite the attention of the chemical and mechanical philosophers, who 
expound the phenomena of life by chemical and physical laws. 

The forces of physics and of chemistry produce precise and 
uniform results; whilst those of life are attended by an endless 
variety of modifications. This is, in itself, an ample proof that their 
essence is wholly distinct. One set of forces operates mainly upon 
inorganic matter, and are not acted upon. The other forces ope- 
rate exclusively upon organized matter, are more or less influ- 
enced by the former, and are acted upon by foreign causes. (*) 

The former are always the same under all circumstances; the 
latter exist in distinct modifications of kind according to the va- 
rieties of texture which they animate, and they are constantly 
modified in their nature by an almost endless variety of foreign 
agents, and they may be extinguished by those agents. ( 3 ) Their 
alterations constitute the essential pathology of disease. We 
may calculate the results of one with perfect accuracy; — we 
look with prophetic ken to the return of a comet through a long 
vista of ages. But instability is the great characteristic of the 
vital forces, and the exact phenomena which we may contem- 
plate at this moment may vanish at the next, never to be re- 
peated. The physical and chemical forces are always operating 
per se , with entire independence, and their existence is perpetu- 
al, as their nature is unchangeable. The vital forces, on the 
contrary, generally produce visible actions only when they are 
acted upon, and the mind itself is one of the agents. They be- 
come more or less passive the moment those influences are with- 

(1) It may be said that we have admitted, in another place, the possibility that 
the chemical forces may operate in the living system in subordination to the forces 
of life. But, this in no respect implies that the chemical laws are directly influenced 
in their operation by the forces of life. When the latter determine the relation of 
elementary principles in such a way as to favour the operation of the former, these 
act as at all other times. The influence of the vital forces is exerted upon the mate- 
rials, through the agency of the vessels, not upon the foreign powers. 

(2) Thence the importance of the precept, that u a physician should know the 
properties of all things.” (a) 

(a) Celcus, L 2, c. 18, p. 96. Hippocrates, Vet Med. 36, 18. Homer, in Odys. 4, v.230. 
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drawn, and they may be extinguished in a moment by those in- 
fluences. They have a specific final cause, which appertains 
exclusively to organized matter. This final cause, which con- 
sists in carrying on the processes of life, has a natural end, when 
the vital forces become extinct, and give place to the full ope- 
ration of the forces of chemistry. The latter then lay waste 
what had been the work of the former, and thus prepare new 
materials for the complex process of ultimately fitting them for 
the work of the vital forces in other animated beings. 

These are broad and important distinctions. They place the re- 
spective forces in opposition to each other. The distinctions indi- 
cate not only the nature of the forces, but the rank of all matter. 

Powerful efforts are making to substitute the forces of chemis- 
try and other physical powers for those of life. We shall op- 
pose this doctrine in all our future disquisitions; and it is there- 
fore proper that we should, in this place, point out the distinc- 
tions as well as we may. In all that relates to the treatment of 
disease, a proper apprehension of the forces of life is of the high- 
est importance. The physician who should proceed upon the 
chemical or physical doctrines, would accomplish little through 
the agency of those powers, which operate upon mere matter. 
He would be greatly baffled in his efforts to alter the secretions, 
vary the morbid actions, &c., did not his remedies concern other 
forces than such as his imagination contemplates. Who, indeed, 
would be tolerated, should he openly carry his physical doc- 
trines into the treatment of disease, and talk of addressing his 
remedies to any of those powers? And yet, since he accom- 
plishes nothing excepting through the forces of nature, and 
since he must operate upon the forces which produce the re- 
sults, it is manifest that he is wholly concerned with powers 
which he pronounces visionary. We do not develope actions 
in the living animal by operating upon the matter of which he 
is composed; for the moment he is dead, no agent can elicit a 
single phenomenon of life. Something has vanished upon which 
all its phenomena depended. 

Bichat, in alluding to the distinction between the physical and 
vital forces, asks, “what would you say, if in explaining the 
motion of the planets, rivers, &c. they should talk of irritability 
and sensibility? You would think it absurd. It is equally ab- 
surd, in explaining the animal functions, to talk of gravity, im- 
pulse, inequality of the capacity of tubes.” (*) And yet Bichat 
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taught that life is alone constituted by the vital actions. Just so 
in regard to the chemical forces, — only, as we shall endeav- 
our to show, the absurdity is even greater. Who would be 
tolerated that should say, this and that inorganic substance uni- 
ted, or others separated, in virtue of their sympathy, irritability, 
sensibility, &c. ? For, they who maintain that the animal ma- 
chine is governed by the forces of chemistry, apply these desig- 
nations to the forces as related to the living body; and this for 
the manifest reason, that phenomena, so peculiar as those of life, 
require peculiar terms. The whole art of medicine consists in 
producing certain impressions upon forces that are wholly unlike 
those of chemistry and physics; and he would be considered 
mad who should talk of modifying the operation of galvanism, 
magnetism, chemical affinity, gravitation, &c. by an emetic or 
cathartic. It must come to this, if you will have it that those 
forces preside over organized matter, and perhaps, even, if they 
be allowed to have a subordinate agency. 

Shall we say that our agents operate upon forces that are es- 
sentially vital, but the results are brought about by another set 
of forces totally different in their nature, and upon which our 
agents exert no effect? This would involve the greater paradox 
of supposing that the vital forces operate upon the chemical and 
physical, and that the results are determined by a chain of causes 
which have no known alliance, but which, on the contrary, are 
known to be hostile to each other. And should it be admitted 
that the vital forces establish a primary change, through the ac- 
tions which they develope, and the materials from which the va- 
rious products are formed, philosophy teaches us to seek for no 
other causes for the progressive changes, till these can be shown 
to be insufficient. 

If we are asked how we know the existence of the “ vital forces,” 
we reply, by precisely the same means as the advocates of the 
chemical and physical forces defend their knowledge of.the lat- 
ter. (*) Would not the metaphysician laugh at you, were you to 

(1) General Anatomy, voL 2, p. 23, and his Researches on Life and Death, c. 7, 

p. 80. 

(2) It has been lately said, that “ some have supposed that the attraction of affinity, 
or the force of capillarity, was the power in question, operating in an unusual manner, 
under unusual circumstances ; but the majority of medical writers have cut the knot , 
instead of untying it , and assert that it is a peculiar force, recognised under the title 
of vital force, life, or nature.” (a) 

(a) Prof Draper, in American Joura. of Med. Sciences, vol. xxi. p. 290. 
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ask him for any other demonstration of the existence of mind 
than its manifestations ? ( l ) or yourself, should we demand any 
other evidence of chemical affinity, gravitation, <fcc. than the 
effects which they supply ? And do you not distinguish one from 
the other, and regard them as wholly distinct forces, by the dif- 
ferences in their effects ? What more can you desire in respect 
to the forces of life ? We see that some philosophers are waver- 
ing, whose co-operation is worth having. Thus Dr. Hall: — “the 
immediate effect of the causes of inflammation is plainly physical, 
as well as vital, if it be vital at all ” ( 2 ) Such must ever be the 
confusion when the forces of physics and of life are brought to 
the explanation of any given phenomenon. 

Keeping in view, therefore, the peculiarities which we have 
noticed in respect to the vital forces, there is no difficulty in 
comprehending the formation of healthy and morbid products. 
In the natural state of the secreting vessels, they admit only 
such constituents of the blood as are suited to the nature of their 
irritability. When this property is altered by disease, its rela- 
tion to the constituents of the blood is changed ; new ones are 
admitted, and new combinations formed ; and these will be as 
infinitely diversified as there are shades of difference in the modi- 
fications of the powers. Will physics or chemistry offer as good 
an explanation 1 But there are many constituents in the secre- 
tions which do not exist in the blood, and this implies a decom- 
posing, and recombining power on the part of the vital forces 
and their instruments of action. This complex subject we shall 
examine in other places, especially when we speak of digestion. 

Whether “power, property , and quality , are, in the physical 
use of those terms, exactly synonymous,” according to Dr. Brown, ( 3 ) 
will depend upon the exact import which different men ascribe 
to each term. Being arbitrary, their meaning must be fixed by 
common consent. The two former terms are usually employed 
in a common acceptation, though power more exclusively refers 

( 1) “ What is the soul ?” said another to Marivaux. “ I know nothing of it,” he replied, 
“ but that it is spiritual and immortal.” “ Well,” said the querist, “let us ask Fon- 
tenclle, and he will tell us what it is.” “No,” cried Murivaux, “ask any, body but 
Fontenellc, for he has too much good sense to know any more about it than we do.” 

We know that the soul is a simple substance, to which we ascribe many properties, 
which give rise to a variety of phenomena, from which alone, our knowledge of its 
existence and nature is derived. 

(2) On the application of irritants to the web of the frog. c. 5. 

(3) Inquiry into the Relation of Cause and Effect. Also, Lectures on the Philosophy 
of the, Human Mind, voL i. lec. 7 A 9. 
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to the principle upon which motion and other sensible results 
depend. Quality has, in part, the import of property , but more 
limited. We give this name to hardness, fluidity, &c. not to 
sensibility, irritability, gravitation, & c. The powers being the 
proximate causes upon which the phenomena depend, Dr. Brown 
proceeds to argue that it is an “ illusion, however universal, to 
suppose the powers of nature to be something more than the 
mere series of antecedents themselves.” ( ] ) Now, to our mind, no 
such illusion exists. On the contrary, the “powers of nature” 
are “universally” considered the “antecedents.” The disagree- 
ment consists in one sect of philosophers considering the “ ante- 
cedents” as specifically different from the mere essence of common 
matter, and the other sect recognising no distinction. One re- 
gards them as absolute existences, stii generis , the other consid- 
ers them as nothing at all. We belong to the former “univer- 
sal” sect; and cannot, therefore, agree with this profound meta- 
physician, that “ powers and properties are only the substance 
itself, considered in relation to various changes that take place, 
when it exists in peculiar circumstances.” ( a ) Divesting this prop- 
osition of its metaphysical subtlety, it is manifest from what is 
universally known of the phenomena of life, that they depend 
upon something totally different from the matter through which 
it operates. Of this we can entertain no doubt, when we consider 
a living animal in relation to one suddenly destroyed by prussic 
acid, or a division of the modulla oblongata, <fcc. The matter, 
and organization, and physical properties are the same in each ; 
but the most remarkable of the whole, — the weights and pulleys, 
— upon which the different movements depended in the living, 
have entirely disappeared in the dead, subject. Whether these 
forces be spiritual, ethereal, or fluid, is unimportant in a practical 
sense. We are only concerned about their operations as denoted 
by their phenomena, — about the manner in which they are in- 
fluenced, and the modifications to which they are liable. 

And yet with all the multiplied proof of the independent ex- 
istence of the vital forces, and of their specific nature, it is re- 
markable that professed physiologists, of the present day, should 
endeavour to throw an ambiguity about them, and to substitute 
forces of which no more is known, and which, at the same time, 
it is admitted, are incapable of explaining the phenomena of life. 

( 1 ) Lectures on the Philosophy, &c. voL i. sec. 7. 

(2) Inquiry, &c. ut cit. 
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Nay more, — they cannot even frame their objections, without 
fully admitting our doctrine of life. This we have already seen ; 
and thus, Dr. Bostock : — “ These facts (certain phenomena of 
life) are very curious and important, and they clearly prove that 
there is a difference in the mechanical and chemical relations of 
living and dead matter ; a difference which, I fully admit, we are 
not able to explain or account for. It is the same kind of dif- 
ficulty which occurs with regard to the contractile and sensitive 
functions of the muscles and nerves, that they are both of them 
totally destroyed by the extinction of life , although for some 
time afterwards, neither of these organs seem to have undergone 
any alterations, either in their chemical or physical properties . 
In this, as in the other analogous cases, the doctrine of the ani- 
mists proceeds upon the principle, that no modification of the 
laws of chemistry or mechanics can account for the phenomena, 
and that it is consequently necessary to assume the existence of 
some new agent to meet the emergency. But I may remark, as 
I have on former occasions, that by this proceeding we throw no 
new light upon the difficulty, and that in reality, we are only 
employing a different expression to announce the fact, and one 
which is less simple and intelligible.” (*) But however “simple 
and intelligible the laws of chemistry and mechanics,” was it not 
“ fully admitted that they are not able to explain or account for” 
the phenomena? Nor can they explain a single phenomenon of 
life. But we shall endeavour to show that the forces of che- 
mistry and mechanics are less “intelligible” than those of life; 
nor is it in the least an “assumption,” as stated by our author, 
that the vitalists infer the existence of powers wholly different 
from those of “ chemistry and mechanics,” since the phenomena 
of life are wholly different from those of inorganic matter, — and 
since, also, the existence and nature of the forces of chemistry 
and mechanics are alone inferred from their phenomena. The 
proof is clear, and tangible. Where the results of power differ so 
materially from each other, it is as good a ground of argument, 
that the phenomena depend upon specific powers in one case, as 
in the other; and, if it be a cloak of ignorance in either in- 
stance to assume the existence of powers, it must surely apper* 
tain to him who attempts an explanation of the phenomena, by 
assuming forces with which such phenomena have no known 
connection. 

(1) Elementary System of Physiology, vol. ii. c. 10, § 4, p. 409. 
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SECTION II. 


That we have not been assuming any ground in what we 
have now said as to the encroachments of chemistry upon the 
science of life, is, perhaps, sufficiently obvious from the foregoing 
authority, and may be admitted without objection. But since we 
shall be much concerned with this subject in subsequent essays, 
we think it important to state the general theory in relation to 
chemistry, and the facts by which it is supported, in the language 
of another able philosopher of the chemical school. We refer to 
Dr. Prout. 

Adopting the opinion and language of Berselius, “ as the his- 
tory of organic existence,” he says, “ a living being, considered 
as an object of chemical research, is a laboratory, within which a 
number of chemical operations are conducted. Of these opera- 
tions, one chief object is to produce all those phenomena, which, 
taken collectively, are denominated life; whilst another chief 
object is to develope gradually the corporeal machine or labora- 
tory itself, from its condition in the existence of an atom, as it 
were, to its utmost state of perfection.” “ This,” says Dr. Prout, 
“ is the history of organic existence” ! ( ! ) 

(1) Chemistry, Meterology, and the Function of Digestion, considered with refer- 
ence to Natural Theology, book iii. ch. 1. 

We shall see, in another place, that some physiologists have taken up this theory 
in a practical sense, and profess to have succeeded in forming muscles out of albu- 
men, and insects out of silex, by the oid of galvanism. According to the foregoing 
doctrine, too, there was no necessity for a First Cause as it respects animals, — so 
only that He provided “ atoms ” and chemical forces. The fluid ovum springs ori- 
ginally from the concurrence of “ atoms ” and the chemical forces. The semen, in 
virtue of the coadaptation of its own chemical virtues, forms a chemical union with 
the fluid ovum, which, by the same physical influences, is gradually fashioned into 
all sorts of exact forms, and thus “ developed into an animal machine or laboratory, 
from its. condition in the existence of an atom, to its utmost state of perfection.** 
The new formed animal now possesses the same form, functions, sensations, consti- 
tution, disposition to the same diseases, and a soul, which distinguished the parent. 
If the horse copulate with the ass, a mule is the chemical result, which is nearly in- 
capable of carrying the forces of chemistry any farther, as it respects procreation. 
So, also, of the bull and mare, the ass and cow, fee. Nature here generally restrains 
the chemical forces, and puts an extinguisher upon the monstrous product 

Such is the noble work of chemistry ; whilst it is the peculiar province of the che- 
mist to expound the manner in which “ the dorporeal machine or laboratory itself is 
gradually developed from its condition in the existence of an atom, as it were, to its 
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A mere glance, it would seem to us, at the nervous system, — 
its complexity, distribution, and astonishing phenomena, even in 
relation to organic functions, would satisfy one that there is 
something very essential left out of this definition of life. Again, 
if heat be applied to a new-laid egg, we soon discover that an or- * 
ganized, self-moving being, growing interstitially, is the result. 
But if another egg chilled by cold, or subjected to a current of 
electricity, (that great “essence of life,”) be exposed to the sti- 
mulus of heat, we find it speedily resolved into its ultimate ele- 
ments. Here, it is manifest, that both results are equally brought 
about by the agency of heat ; and it is equally clear, therefore, 
that it has acted through totally different forces in the two cases. 
The former is the organic, the latter the chemical forces ; and the 
difference is so vast, that it seems almost absurd to suppose that 
the latter had any connection with the development of the chick. 
If, then, this be conceded, it is plain, by the clearest analogy, 
that all the subsequent processes of life are carried on by the 
same organic force, and that those of chemistry are hardly 
likely to be superadded at any stage of existence. 

Again, “ we may view,” says Dr. Prout, u an organized being 

utmost state of perfection” in body and soul. “The chief object of the chemical 
operations,” afterwards, “ is to produce all those phenomena, which taken collec- 
tively, are” vulgarly <( denominated life “This is the history of organic exist- 
ence.” 

We are told by another, who maintains that “ the formation of any one of the pecu- 
liar secretions, the essential proximate constituents of which do not exist in the blood 
itself, presupposes the operation of a special chemical apparatus, whether this be a 
membrane or a gland,” — wc are told, that “ however various the form of their ele- 
mentary parts, all secreting glands without exception, (not only those of the human 
body, but all met with in the animal kingdom) follow the same law of conformation, 
and constitute an uninterrupted series from the simplest follicle to the most complex 
gland.” (a) Does this most astonishing harmony, and unity of design, and develop- 
ment, appear like the ordinary effects of the chemical forces in the arrangement and 
combination of atoms? Every species of animal, too, has its specified conformation. 
But “no one kind of conformation,” says the author just quoted, “is peculiar to any 
one gland. Perfectly different glands may have a similar elementary structure, as is 
the case, for instance, with the testes and the cortical structure of the kidney. And 
similar glands have often a perfectly different structure in different animals. How 
various, too, is the elementary structure of the liver in the animal series ; in one case 
being represented by simple caca , — in another by tufts of caca,— and others again, 
by bunches of cells, by a spongy mass , — or, lastly, by branched duets ending in feather- 
like terminal twigs,” ( b ) to which our author affixes an “ ! ” It is certainly very 
astonishing; and when we consider that all this variety of apparatus produces in all a 
very analogous secretion, and always the same in each species, it must appear ap- 
palling to any theory that chemistry may devise. But more of this hereafter. 

(a) Mailer’s Elements of Physiology, voL l pp. 431, 45& (6) Ibid. p. 460. 
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as a piece of intricate machinery, adapted to the physical and 
chemical properties of matter,” <fcc. 

And now for the proof of the foregoing theory of life. “ The 
most determined skeptic,” says Dr. Prout, “cannot assert that 
there is any necessary relation, or, indeed, any relation what- 
ever between the mechanical arrangements and the chemical 
properties to which they administer . There is no reason why 
the chemical changes of organization should result from the me- 
chanical arrangements, by which they are accomplished j neither 
is there the slightest reason why the mechanical arrangements , 
in the formation of organized beings, should lead to the chemi- 
cal changes of which they are the instruments .” 

Thus discarding every ground for the chemical theory, and 
even despairing of the aid of galvanism in such a state of abso- 
lute contradictions, the chemist is driven for help to the Great- 
First-Cause. ( ! ) “ The existence,” says Dr. Prout, “of things so 
entirely dissimilar , and having no kind of mutual relation , 
can be explained only on the supposition that a will exists some- 
where, and also a power to execute that will” We can readily 
imagine that the direct agency of such a Power would be con- 
stantly necessary to maintain in action such a machine as has 
been described by Dr. Prout ; but for our humble selves, we can 
see that nothing more is wanted in our machine than the powers 
of life ; which, we submit, will better enlarge our conceptions 
of Infinite Wisdom and Power, than the assumption of a ma- 
chine betwixt which and its forces there is “ no relation what- 
ever.” 

We shall not, therefore, be suspected of irreverence, when we 
say, that according to the foregoing statements, the living organ- 
ized system appears not to equal “ in design” many of the con- 
trivances of man. This will be more fully illustrated when we 
come to speak of the attempted solution of the phenomena of life 
upon the catalytic principles. And that we are in no respect 
unfair in this representation appears not only from the facts now 
before us, but from the attempt of some to create the instruments 
of vital actions by the chemical agent by which their functions 
are said to be carried on. 

We have seen that it is the opinion of Dr. Prout, that “ there 
is not the slightest reason, why the mechanical arrangements in 

(1) In our second volume we shall farther advert to Mr. Carpenter’s views upon 
this subject 
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the formation of organized beings should lead to the chemical 
changes of which they are the instruments.” For this fact we 
think a reason may be assigned. All organized bodies are com- 
posed of certain dissimilar parts, yet all adapted to the condition 
and actions of each other, and contribute more or less to each 
other’s functions ; whilst it is just the reverse of this in inor- 
ganic bodies. There is no sort of relation betwixt them, unless 
in symmetry of form, — whilst their modes of increase are totally 
different. The organic force, in connection with matter, is crea- 
tive. It exists in the egg and seed, and may be brought into 
creative action by certain chemical stimuli, and go on when 
those agents are withdrawn. This force exists, also, in every 
part ; but such is its dependence upon a mutual co-operation 
of many parts, that when one of them is removed, the force may 
be destroyed in the whole. The organization of each species is 
forever the same, — the vital and physical results always the 
same, — and, what could not exist if chemical laws operated, 
the temperature in all the higher animals is uniform in each 
species, though varying in different species. We should, there- 
fore, infer a priori , that living organized and inorganic matter 
are governed by dissimilar, if not opposite, forces. 

But what strikes us as being a most remarkable conclusion 
from the premises laid down by Dr. Prout and after sq full an 
admission that there is not the least appearance of any unity of 
design, is the declaration that the foregoing is “ the only possi- 
ble explanation of the subserviency of mechanism to chemistry, 
in the processes of organic life. And what is this explanation, 
but our argument of design , in terms that seem absolutely irre- 
sistible'/” ( E ) 

Nor can we forbear noticing Dr. Prout’s argument in favour 
of “ the chemical changes of organized beings.” “ The perform- 
ance,” he says, “ of the chemical changes within organized be- 
ings, through the interposition of mechanical arrangements, as 
has been stated in a former part of this work, establishes, beyond 
a doubt, that these chemical changes have a real existence.” 

Without saying that the latter clause of this quotation is but 
a repetition of the first, we shall be saved the trouble of proving, 
that Dr. Prout failed of showing the adaptation of the mechani- 

(1) Op. CiL ch. 4. 

Dr. Billing has a very similar account of animal life, and like Dr. Prout, is dis- 
posed to regard it with satisfaction, (a) 

(a) Principles of Medicine, p. 20. 
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cal arrangements of organized beings to chemical changes ; since, 
in endeavouring to defeat the sophistry of the “skeptic,” he had 
declared that “ there is no reason why the chemical changes of 
organization should result from the mechanical arrangements, 
by which they are accomplished ; neither is there the slightest 
reason, why the mechanical arrangements in the formation of 
organized beings should lead to the chemical changes of which 
they are the instruments ” 

Such must ever be our position, when we attempt an explana- 
tion of the phenomena of the vital forces by the instrumentality 
of other powers with what they hold an absolute hostility. The 
foregoing admissions are sufficiently conclusive, in themselves, 
that all the phenomena of life depend upon causes that have no 
relation to chemical forces. 

But it is not our purpose, at any time, to criticise the opinions 
of an individual. We have chosen to bring our own views in 
contrast with those of more able men, that, in so doing, the mer- 
its of our adversaries may have their proper weight. We shall 
constantly select, for this purpose, the best authorities, and ex- 
hibit their strongest arguments and facts. This will also enable 
us the better to lay the whole subject before the reader, whilst 
we endeavour to meet the most serious difficulties as we go 
along. 

There is a paragraph soon following the foregoing quotations 
which is too inviting to escape notice. “The desire of the phy- 
siologist,” continues Dr. Prout, and this in a work intended to 
illustrate the wisdom and power of God, — “the desire of the 
physiologist to ascribe to the agencies of inorganic matter those 
operations carried on within living bodies, is merely a display of 
that innate propensity of the human mind which leads us to 
seek after first causes.” 

Now we feel ourselves entitled to declare that the physiolo- 
gist desires no such thing . It is the chemist , and not the 
physiologist, who “ascribes to the agencies of inorganic matter 
those operations which are carried on within living bodies;” 
and few have carried the doctrine farther, as we have shown in 
another place, than Dr. Prout. The physiologist flatters him- 
self that he mounts a step higher in his approximation to the 
First Cause of all causes, when he abandons the “agencies of 
inorganic matter,” and opens a world of life carried on by living 
powers. 
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Whilst, however, the physiologist admits that all is exact, har- 
monious, and sublime in the world of mere matter, he perceives, in 
the higher department of nature, another and a higher creation, 
where all analogy ends, but that which serves through the me- 
dium of matter alone to maintain an unbroken chain. Nor is it 
the least of his gratifications, that a power has been vouchsafed 
to develope this stupendous plan ; and by tracing the organized 
world from its incipient formation, and by comparative observa- 
tions amongst the various species of which it is composed, to 
demonstrate an astonishing uniformity in their mode of construc- 
tion, (different, though uniform, in animals and vegetables,) — 
the same, or often a greater exactness than prevails in the inor- 
ganic world, and the same uniformity of the laws by which the 
whole is governed. 

Let it not then be said, that “chemistry, in its connection 
with the laws of life, would become the most sublime and im- 
portant of ail sciences ;” ( 1 ) but considering the utter failure of the 
former in all its pretended relations to the latter, — that it has 
brought confusion into physiology, and absurdities into the 
philosophy and treatment of disease, — that it cannot explain 
one phenomenon of life, — or yield two consistent analyses of 
the same organized part, or even of its secretions, — or recom- 
bine the elements it dislodges, — that it confounds animal, liv- 
ing and corrupt, with a variety of vegetable substances, — and 
reduces the organized machine to a mere chemical laboratory; — 
let us, then, maintain for the physiologist that “sublime and 
important” ground, which the chemist would vainly occupy. 

“The changes which characterize living beings, and which 
in their totality constitute their life, are capable of being refer- 
red to certain general laws expressive of their uniform condi- 
tions. Organized structures possessed of vital properties, on the 
one hand, and the elements of the inorganic world on the other, 
afford these conditions; and by the study of all the phenomena 
which are presented by the actions thus resulting, the science 
of physiology will, we doubt not, be gradually built up and 
perfected.” ( 2 ) 

It was doubtless, in part, an appreciation of the powers of life, 
as contradistinguished from those of mere matter, which led 
Hippocrates to say that “a philosophical physician is like a 

(1) - Sir H. Davy’s Essays on Heat, Respiration, &c. 

(9) British &. Foreign Medical Review, voL vi. p. 10& 
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god.” Nor can we imagine a more gratifying consciousness to 
the physician, than that, by laborious application he comes, at 
last, to enjoy that philosophical knowledge which distinguishes 
him from the rest of his race, — that he has some glimpses at a 
system of forces and actions, of which the profound in other 
sciences have no just conception, — that he alone is qualified to 
direct those powers to a great and specific result. 

To the physiologist the forces of life stand in exactly the 
same relation as those of chemistry to the chemist, or gravita- 
tion to the astronomer, — -or mind to the metaphysician; and he 
maintains that he knows just as much of the existence and na- 
ture of the vital forces as is known of any of the other powers 
of nature, and that they are as clearly pointed out by their phe- 
nomena, and that we may reason as philosophically about one 
as the other. A twinge of the toothache is not without its 
cause. This cause is seated in the nervous system, and he 
would be considered a dunce or a madman, who should attempt 
its explanation by any other than what are called vital proper- 
ties, or who should not consider the property on which it de- 
pends, totally unlike anything that appertains to the inorganic 
world. This property, for the sake of distinction, is called 
sensibility. Just so is it with all the other properties of life, — 
irritability, contractility, &c. Like sensibility, they are known 
by their effects ; and their effects are equally known to be pe- 
culiar to living organized matter. If the chemist, or natural 
philosopher, or the metaphysician, will show us any greater 
knowledge of the powers with which they are conversant, we 
will give up the argument. 

This is all we know of the Almighty Being, and could we see 
Him, we should know Him no better, and probably should re- 
vere Him less, — at least it was so once. But we know His 
Existence and Nature, (in a natural sense,) just as we know the 
existence and nature of the vital forces, and in no other way. 
We also infer His Existence, because we know that matter and the 
laws which govern it, cannot have been self-existent. So, also, 
we irresistibly infer the existence of peculiar vital properties, 
because we know that there are no properties appertaining to 
dead matter that can produce the phenomena of life. The lat- 
ter are just as much a direct emanation of the forces of life, as 
the work. of creation is the work of God; and to deny the ex- 
istence and peculiar nature of the former, because they are not 
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comprehensible, in the popular sense, affords an equal ground 
for denying the existence of mind and the Supreme Being, and 
their attributes. But in respect to the Deity, man is so apt to 
reject the evidences of nature, where the causes cannot be seen, 
that He was graciously pleased to anndunce His Independent 
Existence, when He pointed out the dependence and the duties 
of man. 

Even admitting, that we could see, and feel the causes of 
gravitation, cohesion, affinity, <fcc. we should still know nothing 
more of their nature and their modes of action. Their exist- 
ence might be a little more palpable to those who rely more 
upon sense, than upon the understanding. But even in this 
respect, the power of sensibility has the advantage, — - since 
the consciousness of its existence is enforced through every sense. 

It is said by Sir William Temple, that “when man has 
looked about him, as far as he can, he concludes there is no 
more to be seen ; when he is at the end of his line, he is at the 
bottom of the ocean ; when he has shot his best, he is sure 
none ever did, or ever can, shoot better, or beyond it. His own 
reason he holds to be the certain measure of truth ; and his 
own knowledge of what is possible in nature.” 

We claim, indeed, for the forces of life, a clearer evidence of 
their existence and nature, than can be justly predicated of the 
forces of physics. (*) Irritability, contractility, vital affinity, sen- 
sibility, and sympathy, are all distinctly marked by peculiar phe- 

(1) 11 The principle of ife,” says Mr. Hunter, “ is perhaps conceived of with more 
difficulty than any other in nature, which arises from its being more complex in its 
effects than any other ; and it is, therefore, no wonder that it is least understood.” (a) 

This appears to us to be only true as it respects an analysis of the vital phenome- 
na. Every phenomenon of life does but illustrate, more and more, the nature of the 
principle and its independence of all other forces. It is the same in this respect as 
with the mind. No one would say that the complex operations of the latter render it 
M less understood,” than if they were more simple, or there were but a single act of 
intellection. Should we understand electricity better, if it only manifested a lumin- 
ous appearance ? And so of everything else ; the more multiplied its manifestations, 
the belter do we comprehend its nature. 

We cannot but think, too, that Mr. Hunter, who had such luminous conceptions 
upon this subject, in endeavouring to make it clear to others, has embarrassed its 
simplicity by attempts to illustrate it through the phenomena of magnetism, light, Ac. 
between which and the vital principle there appears to be no analogy whatever. It 
would be an easy matter, also, to show the total want of any parallel between the 
mechanism and force of the watch and those of organized beings, — and that all 
illustrations of the latter, drawn from the former, are worse than useless. 

(a) Lectures on the Principles of Surgery, p. 19. 
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nomena throughout the animated world. These phenomena are, 
also, vastly more multiplied, and more imposing, than those 
which appertain to dead matter, — whilst they hold no analogy 
or fellowship with each other. The proof is so various, so dis- 
tinct, so irresistible in respect to the former, that consent would 
seem to follow unavoidably. Such is their character in their 
normal state. But, when external agents operate upon them, all 
their phenomena may be modified, and their distinguishing cha- 
racteristics greatly multiplied, — till again we see them returning 
to their natural aspect;-— or, as in the fatal termination of dis- 
eases, they totally disappear along with the manifestations of 
mind, or of instinct. 

Who shall say, that the fall of a stone, the motions of the 
planetary system, <fcc., more clearly evince their dependence 
upon the power that is called gravitation? The ocean rises 
and falls ; but this is only another coincident effect, and brings 
no variety to illustrate the force. The want of greater va- 
riety leaves the mind in doubt ; and it is nothing but these 
simple effects, which imply a cause, that satisfy all that some 
unknown force prevails. But its nature, whether material or 
immaterial, an emanation or an oscillation, heat or cold, light or 
darkness, no one can divine. Still there is something, — a sort 
of spell, which holds all matter, in one uniform way, under 
its control, — save only, in its proper sense, the living organized 
being. And here we see the forces of life contradistinguished 
from the physical, as they are from the chemical, — since the 
forces of life may partially overcome the force of gravitation. 
The man walks, — the bird flies. It will not, of course, be said 
that so also does the bow send forth the arrow, and the powder, 
the ball, — for there is no analogy in the cases. In the latter, 
gravitation immediately overcomes the propelling force, whilst 
in the former case it exerts no control. The leg may be eleva- 
ted for an indefinite time ; and if it be at last brought to the 
earth, it is by the same power that had overcome the force of 
gravitation. In one respect, however, there is a specious anal- 
ogy. The muscular power may become exhausted, as the force 
of the bow is spent when elasticity has done its work. In the 
former of these cases, gravitation may bring the leg, as the 
missile, to the ground. But it had no more to do with muscu- 
lar exhaustion, than with the extinction of the elastic power. 
So in respect to all mechanical forces, — steam, &c. Their ope- 
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ration depends upon an artificial maintenance of the cause; 
and this depends, ultimately, upon the agency of the vital 
forces. 

The forces of life are inherent in every part of living matter, 
and may forever operate per se , and resist all other forces. But 
in all the other instances, as elasticity, expansion, and all me- 
chanical forces, they are not the sources of actual power. Self- 
action, then, is a distinguishing characteristic of animals and 
vegetables ; for the principle reaches every part of their or- 
ganization. 

Is it said that magnetism will overcome the force of gravita- 
tion 7 Before this force can make any demonstration, the object 
Which is attracted must be brought within the influence of the 
magnet, — and this by the agency of the vital forces. Those 
forces, also, may simultaneously overcome the force of gravita- 
tion and that of the magnet. This is shown by holding the ob- 
ject within the influence of both forces. Or, it would be more 
exactly stated, by saying, that in overcoming the magnetic at- 
traction, the force of gravitation is also surmounted, since that of 
magnetism is now supposed to be the greater. But, what espe- 
cially destroys the parallel with the organic force is the fact that 
there is nothing inherent in the magnet, as in the muscle, which 
can raise it from the earth. One has power of acting within it- 
self, the other has none at all. 

In respect to the forces of chemistry, is it known with any 
certainty, what particular causes are instrumental in effecting 
the chemical union of different species of matter 7 Are there 
not most remarkable revolutions in opinion as to the nature of 
magnetism, electricity, heat, and light, and the laws by which 
they are governed ; and is not the doctrine of oscillations liable 
to be supplanted by another, to-morrow 7 Indeed, at this mo- 
ment, there exist the theories of emanation and undulations of 
light. But whether one or the other be true, it affects, in no de- 
gree, our knowledge of the laws of reflection, refraction, <kc., by 
which the specific existence of light is ascertained. And al- 
though the phenomena of light are thus diversified, and present, 
as it were, a variety of laws, we know less of light than we do 
of darkness. Finally, all that we know of matter, and of the 
sources by which this knowledge is acquired, arises from effects. 

Dr. Billing goes a little farther for mechanics than many other 
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philosophers of his school, but mostly for chemistry. “ Are the 
secretions and exhalations,” he inquires, “ modified by the cali- 
bre of the minute branches admitting only the vapoury parts to 
the surface of the serous membranes and of the skin, whilst they 
permit the transparent fluid parts of the blood to pass to the 
mucous surface, and keep back the red globules 1 This me- 
chanical explanation might suffice, in part, in the instances 
adduced ; (*) but when we come to the nutrition and renewal of 
muscle, and the formation of peculiar secretions, we must look 
for some still uncomprehended agency, which modifies the ma- 
terials conveyed by the arteries, whilst they are depositing,” &c. 
“ This power can be no other than chemical.” 

Now, in the first place, this statement carries on the face of it 
its own refutation, — since it is affirmed that the “power” is an 
“ uncomprehended agency.” But it is always so with every che- 
mical hypothesis we have yet seen, — their authors forever admit- 
ting, as we shall show in many instances, that there is no mean- 
ing in what they say. As to the foregoing clause which embraces 
the mechanical doctrine, we shall defer its consideration for 
another place. But we have yet another account with Dr. 
Billing. He affirms that the foregoing “processes, when ex- 
amined, will be found to be chemical precipitations, by which 
new matter is deposited,” <fcc. Now we utterly deny this, and 
call for the proof; whilst on our part, we shall hereafter assign 
many objections to the doctrine. If the organic formations, secre- 
tions, <&c., be composed of the elements of inorganic matter, it is 
no proof that they were prepared and united through the chemi- 
cal processes of decomposition and recombination ; nor has any 
chemist ever been able to imitate a single animal or vegetable 
product. 

Our author, however, is embarrassed by the inability of the 
chemist “to construct a man;” since, as we understand him, 
“ we cannot discover how, in the minute embryo in the womb, 
the membranes were first determined in their shapes ; we here 
arrive at the confines of our knowledge ;” (*) — all beyond is plain 
chemistry. 

Our author is also pleased to say, that Bichat’s opinion that 
“ the nerves are strangers to organic sensibility leads him to be- 

(1) Our author says, that when cantharides fail of producing vesication, or a se- 
cretion of serum, “the cause here is a want of injecting force in the heart” (p. 23.) 

(2) Principles of Medicine, pp. 5, 6. 1838. 
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come visionary , when he speaks of the lacteals exerting a choice 
as to what particles they will take up. This is mere chemical 
or nervous effect on their mouths,” <fcc. But we think our 
author has mistaken the “visionary” man, as we have en- 
deavoured to show in other places ; although we go with our 
author in believing that the nervous influence has an agency ; 
but not in the least in the sense in which he employs it. Our 
author is also pleased to say, that “ I think I have shown, that 
what he (Bichat) calls vital laws , are but these mechanical laws 
modified by the Deity.” (*) Now we have seen nothing to this 
effect in our author which is not embraced in the foregoing quo- 
tations. But suppose our author has shown it; what is left 
for the forces of chemistry with which our author originally 
started as the great agents of life, if the mechanical powers are 
identical with, and make up the vital ? 

Suppose, again, however, that a fair share of the work be 
given to both the chemical and mechanical powers, — how can 
our author say, that “ such perfection in our organization leads 
us to believe with Job, that, however disarranged by death and 
decomposition, it may be again called into re-union, and that in 
our flesh we shall see God?” What is there in our mechanism 
compared with the astonishing forces with which it is brought 
into existence, and maintained against the invasion of those very 
forces by which our author would have us believe the whole 
work of life is begun and completed ; but which, at last, as he ad- 
mits, turn upon themselves, and lay waste their beautiful fabric ? 
How can our author found an argument as to the reunion of the 
elements of our bodies, upon the premises that the living orga- 
nization is carried on by the forces of physics, and that its disso- 
lution is brought about by these forces ? Whoever believes that 
God formed man out of the dust of the earth, can have no hesi- 
tation in admitting that He can form him again after he shall 
have returned to the dust. Our whole argument, therefore, upon 
this question, must rest entirely upon Revelation. 

If we admit our author’s doctrine, it would be an equally 
sound conclusion that the mechanism of a chronometer will re- 
sume its arrangement after it shall have been dashed into pieces. 
The principle is the same, however one machine may be more 
complex than the other. There is nothing, per se ) in either, 

(1) Principles of Medicine, pp. 19, 20. We are quite willing to take such forces 
for our vital ones, — so only they be sufficiently M modified.” 
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that denotes the final cause indicated by our author. But there 
may be a ground for such an induction in the partial analogy 
which subsists between the forces of life and the immortal soul, 
— since there is impressed upon the latter a consciousness of its 
perpetuity. 

Why then, in a disquisition upon the forces of life, this resort 
to the plan of organization ? It proves nothing as to the ulti- 
mate designs of the Deity ; but like a conclusion drawn by 
Dr. Prout, as we have already seen, it only serves as a decoy 
from the great question at issue. The derivation of the body 
from inorganic matter, its incessant mutations, its never-end- 
ing derangements, its more rapid progress than other matter to 
a dissolution of its elements, are all adverse to the Divine doc- 
trine of its resurrection. Every thing but Revelation is opposed 
to the conclusion. Our author’s expedient, therefore, only shows 
by inference, that if the chemical and physical forces were 
once capable of constructing such a fabric, they may again put 
the elements together. Indeed, if this be our author’s argument, 
we agree with him that they would be all the better qualified ; 
not only as journeymen of experience, but, having taken the 
machine to pieces, would better know how to put it together 
again. We believe with him in the resurrection of the body. 
To show him, however, that the mechanical laws will be again 
“ modified by the Deity,” we are told that the body shall be 
raised “ a spiritual body which is also a farther proof to our 
mind, that these assumed modifications of the mechanical forces 
are, de facto , specifically distinct from the forces of physics, — 
a direct fiat of the Deity, consentaneous with the soul and with 
instinct, and forming a simple type in the vegetable kingdom. 
We shall resume this subject again, in examining the arguments 
of Dr. Hodgkin and others on spontaneous generation. 

We may say here, that Dr. Hodgkin remarks : “ I employ the 
term vitality, for want of a better, to designate a condition, which 
I think you will understand when I have stated some examples 
of the class to which I have alluded. I employ the term vitality 
here as well as on a former occasion, without any connection 
with the mystification which sometimes attends its use.” (') Very 
well. But our author employs the term, because he cannot get 
along without it. He would have been perfectly unintelligible, 

(1) Lectures on the Morb. Anat of Serous and Mucous Membranes, vol. i. p. 272* 
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had he spoken of gravitation, cohesion, chemical affinity, <fcc., 
nor would he have understood himself. Our author soon after 
speaks of “ that mysterious sympathy which connects particu- 
lar organs, both pathologically and physiologically (*) nor 
could our author’s valuable work have had an existence, were 
it not concerned in most of its parts with a philosophical, how- 
ever unintentional, interpretation of the vital forces ? 

We have already seen that this indisposition to admit the 
existence of the forces of life to be something , proceeds from its 
want of common analogies with sensible objects, and the differ- 
ence in its laws. But we have seen, too, that upon the same 
ground we might deny the existence of the soul ; and, indeed, 
this forms the ground of objection with the materialists. 

For the same reasons, heat, light, electricity, and magnetism, 
are supposed to be non-entities. Thus, Dr. Elliotson : “ I have 
adopted the common language in speaking of animal heat, as 
though the phenomena depended upon a specific substance . 
However, there may be every reason to believe that neither cal- 
oric nor light are fluids, but peculiar states only ; and electrici- 
ty may prove to be so likewise ; and, perhaps, all these to be 
modifications of the same state.” ( 2 ) But state of what ? Cer- 
tainly, either of something or of nothing. If the latter be most 
intelligible, why did our author “ adopt the common language 
in speaking of animal heat?” Was it not for the same reason 
that Dr. Hodgkin employed the term vitality ? 

We are advocates for regarding nature in all possible simpli- 
city, and can see no objection to the supposition that light and 
heat, and perhaps electricity, may be different modes of a com- 
mon substance, whose constitution is so different from that of 
common matter that we cannot reason from one to the other. 

(1) Lectures on tbc Morb. Anat of Serous and Mucous Membranes, vol. L p. 275. 

(2) Human Physiology, part 1. p. 247. 

We have the following view of this subject by Dr. Buckland. “It appears highly 
probable from recent discoveries, that light is not a material substance, but only an 
effect of undulations of ether ; that this infinitely subtle and elastic ether pervades all 
space, and even the interior of all bodies. So long as it remains at rest, there is 
total darkness ; when it is put into a peculiar state of vibration, the sensation of light 
is produced.” (a) 

Here, then, we have a tangible something, — not unlike our vital principle, — only, 
perhaps, a little more material ; and the functions which are ascribed to it, — light, 
heat, and electricity, are quite as diversified as what have been supposed to appertain 
to the principle of life. 

(a) Geology, Mineralogy, Ac. voL i. p. 35. 
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We must judge of the nature of each by their respective pheno- 
mena. But when we are told that heat and electricity are 
nothing, but “ peculiar states only,” we are apt to think that no 
one should object to their being imponderable substances, or to 
a substantial, immaterial soul, because he cannot conceive of 
such existences, or of their peculiar conditions. 

It alters not the merits of this question, whether light and 
perhaps heat be only “ effects,” according to Herschell and oth- 
ers, “ of an infinitely subtle and elastic ether.” We have the 
specific substance, without which there can be no light or heat. 
Just so we argue, there can be no sensation, no contractility, &c. 
without a substantial principle, — more or less analogous to “an 
infinitely subtle and elastic ether.” 

We pretend not to dispute the question about the relation of 
light and heat to the elastic ether as merely effects. There is 
nothing repugnant to reason in the hypothesis. We are content, 
so long as philosophers continue, in practical disquisitions, to 
employ an intelligible language, and to speak of realities when 
concerned about the phenomena of organic or inorganic matter. 

It may not be inappropriate to say, also, that they who appear 
most incapable of comprehending the existence of such a force 
as that of vitality, or the vital powers, talk as familiarly about 
death , as any others. But death of what? Surely not of the 
physical or chemical forces ; for these are now for the first time 
in operation, and in furious operation. This death cannot be a 
non-entity, a mere metaphysical subtlety. The coming of this 
event is attended with the disappearance of a vast variety of phe- 
nomena which are entirely unknown to dead matter ; and there 
must, therefore, have been the death of something upon which 
those phenomena depended. But least of all was it the forces of 
chemistry, — since they now spring up, in riotous confusion, up- 
on the ruins of those forces by which they had been before re- 
sisted. 

The difficulty about the forces of life consists in our ina- 
bility to bring their results as precisely under the observation 
of sense, as those of the chemical forces, or the effects of grav- 
itation, cohesion, &c. But we understand nothing more of the 
nature or the modes of operation of one of them, than we do of 
the other. We see nothing but the phenomena. The forces 
upon which they depend are concealed, and we judge of their 
actions by their results. And this being the case, we must ne- 
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cessarily conclude that the forces of life are sui generis, and 
even so different from the forces of inorganic matter, that there 
is no harmony betwixt them. Perhaps you say that electricity 
is a chemical power, and we see it; it is something tangible, 
and all that But this gives us no more light as to its nature 
and mode of action, than we obtain from the phenomena of 
life in respect to sensibility, sympathy, irritability, &c. But 
electricity is not a chemical power any more than sulphuric 
acid. It is a chemical agent by which the laws of affinity are 
set in operation, whose consequence is the union or separation 
of different elements of matter. This may be called an action 
upon the chemical forces, and it is the only feeble analogy 
which can be said to exist betwixt these laws and the vital 
forces. But we have endeavoured to show, in another place, 
that the analogy is not real. 

Sir H. Davy plainly saw that it is impossible to explain the 
phenomena of life by any external laws. But habit, and igno- 
rance of physiology, inclined him, as it did Sir Isaac Newton, 
and many distinguished chemists, — (to whom we reluctantly 
add many physiologists,) — to think it “possible that one law 
alone may govern and act upon matter ; an energy of mutation, 
impressed by the Will of the Deity ; a law which might be 
called the law of animation, tending to produce the greatest 
sum of perception, the greatest possible sum of happiness.” 

Now, nobody doubts that the Almighty could have done all 
this, just as easily as He has thought proper to do otherwise. But 
we said that these philo xphers have, at the same time, a con- 
sciousness that they are at war with nature ; and, perhaps we 
cannot show this more impressively than in their own language. 
Thus, Sir Humphrey says, “it may appear absurd to suppose 
any analogy between attraction and gravitation, repulsion and 
projection, and the laws of life.” And the only proof which he 
offers of the analogy is in the following interrogatory, which im- 
mediately follows the foregoing admission. “Is it not, however, 
perceptive action,” he asks, “which must uniformly be accom- 
plished with some peculiar motion in the nervous system, analo- 
gous to repulsion and projection? Is not the association of 
perception and irritative motions a law analogous to attraction 
and gravitation?” (*) This is the amount of fact and of logic, 

(1) Sir H. Davy’s Essays on Heat, Respiration, &c. 

Dr. Wardrop has the same idea. '* It is by no means improbable,” he says, 
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as we shall have frequent occasion to show, that is brought in 
favour of the chemical and physical doctrines of life. 

A variety of hypotheses have been offered to expound the 
manner in which the forces of chemistry find their way into 
those minute vessels where the vital forces hold their empire, 
and how they exert their power upon the living blood, in break- 
ing up and recombining its elements. The most favourite, be- 
cause the most universal, mysterious, and undefined chemical 
agent, is that which refers all to galvanism. But it is the error 
of all, that they are founded upon premises either wholly as- 
sumed, or not considered in relation to accompanying facts with 
which they are entirely at variance. The latter is remarkably 
true of the experiments of Dr. Philip and others with galvanism; 
and as a specimen of assumption, we may offer the following 
from that able and indefatigable man, Dr. Edwards. 

“If we seek among the facts known in chemistry,” he says, 
“for an explanation of the difference between the constitution of 
the blood and that of the fluids secreted from it, we may soon be 
convinced, that the action of the voltaic pile is the only one 
which approaches it. Moreover, it appears possible, artificially 
to imitate the principal conditions of the secretions , and to se- 
parate from the blood, by means of the pile, a liquid resembling 
milk, and from the food itself, a material resembling chyme.” ( l ) 
The whole of this statement is without any foundation ; and yet 
the most important principles concerning life, disease and its re- 
medies, have been founded upon it. 

We have noticed, in the course of our work, other hypothe- 
ses more or less analogous. Each succeeding theorist, not 
finding the existing ones explanatory of any of the phenomena 
of life, tries his hand at something new. We ought not to omit 
the latest, by Misterlich, Gmelin, and Tiedemann. The lungs 
are made, by these eminent men, the great laboratory where all 
the chemical changes are carried on, and where “the organic 
products necessary to life are produced.” The hypothesis is thus 

** that some such general law as that of gravitation , which governs the material 
world, will be discovered to govern and regulate all the phenomena of organized 
beings.” ( a) The objection to this conclusion consists in the want of all analogy 
between the phenomena of life and those of inorganic matter. We cannot, there- 
fcre, reason from one to the other. 

(1) On the Influence of the Physical Agents on Life, p. 305. 

(a) On the Nature and Treatment of Diseases of the Heart, part I. 
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expressed by Muller. “They have lately proposed a perfectly 
original theory of respiration. The facts on which they ground 
their opinion are the following: that acetic and lactic acids exist 
in the free or combined state in most secretions, and also in the- 
blood ; and these acids, they say, must be generated in the ani- 
mal body itself. They have farther ascertained, that venous 
blood contains more alkaline sub-carbonates than arterial blood. 
They suppose, now, that by the free contact of the blood with the 
air during respiration, acetic acid is generated , which decom- 
poses the alkaline carbonates of the venous blood, and sets free 
the carbonic acid, — that the oxygen of the inspired air unites, in 
part, directly with carbon and hydrogen, and forms carbonic 
acid and water, and in part enters into combination with the* or- 
ganic compounds contained in the blood ; the result of which 
is, that organic products which are necessary to life are pro- 
duced , as also lower organic products .” 

We have marked the points most important for consideration ; 
and as they have come more or less under our review both here 
and in other places, we shall add no farther comments. We 
should cheerfully concede the ingenuity of the hypothesis, were 
it ascertained that the premises are just, and were it not so com- 
prehensive as to leave little or nothing for the stomach, the liver, 
the general capillary system, &c., to perform. But it seems 
likely, already, to be superseded by some other, — since we are 
told by Miiller, that “ while the existence of gasses in the blood 
itself was doubtful, this was an ingenious mode of explaining the 
phenomena ; but Gmelin himself has since recognised the exist- 
ence of carbonic acid in the blood.” ( l ) 

(I) Elements of Physiology, vol. i. p. 335. 

It is computed by Magnus, that & pound of venous blood contains five cubic inches 
of carbonic acid. 

The foregoing hypothesis concerning respiration leads us to notice another which 
came u dead-bom ” from the author whom we have just quoted. We speak of it 
especially tb show the hypothetical nature of all similar speculations. 

“ The cause of the first respiration,” says Mailer, “ appears to me to be solely the 
stimulus afforded to the brain and medulla oblongata by the blood, which immedi- 
ately becomes oxydized in the lungs. The former had been in a comparatively slug- 
gish, torpid condition ; but the arterialized blood, in a few minutes, reaches the brain, 
when the respiratory movements immediately commence.” (a) 

Here, the able translator remarks, that “ before arterialized blood can reach the 
brain, respiration must have commenced.” He inquires, “ how is the air first drawn 
into the lungs ? ” We answer, that this appears to be one of the numerous secrets 

(a) Ibid. p. 355. 
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One of the best things ever said by M. Andral, we find in a 
note to his ingenious work on the humoral pathology : “ To ad- 
mit the existence of a vital fluid” says this eminent man, “ to 
explain the phenomena exhibited by living beings is imitating 
the natural philosophers, who have long distinguished by the 
name of electric fluid the unknown agent of a force that displays 
itself in nature by the appearance of a determinate series of phe- 
nomena. But, until it is proved that the forces which, in a 
living body, interrupt the play of the natural chemical affinities, 
maintain a proper temperature, and preside overj the various 
actions of organic and animal life, are analogous to those admit- 
ted by natural philosophy, we shall act consistently with the 

of animated nature, which the ingenuity of man will never be able to explain. There 
are probably very complex causes involved in the process, the most essential of which 
may be totally hidden. 

Mailer gives us, in this place, many curious speculations of the moderns as to the 
cause of death when the nervi vagi are divided. He finally adds the opinions of each 
observer together, as forming the true philosophy. (6) But in this estimate of causes, 
the calculation does not embrace the interruption of the natural relation of sympathies, 
and the pernicious influences that are exerted upon various organs through the prin- 
ciple of sympathy, and the injury done to the organization and vital forces of the sto- 
mach and lungs, — which seem to us to be among the principal causes of death. The 
causes assigned are more the results of the foregoing impressions, and they rather 
form a consecutive part of the series of changes in the process of death, — every 
change of this nature, however, adding to the fundamental evil. This may' be illus- 
trated by dividing the nervi vagi of a new-born puppy, — when the animal dies in 
half an hour, — or, a full grown dog in one or two days. But tracheotomy prolongs 
life somewhat in young animals under these circumstances. Now it was found by 
Le Gallois, Edwards, and others, that an animal lives longer without respiring , the 
younger it is. But according to Dupuy, and others, older animals which die as soon 
as the young, after a division of the nervi vagi, live many days longer if tracheotomy 
be performed. This allows, at least in respect to young animals, that the opinion can 
hardly obtain, that “ the incomplete paralysis of the muscles of the glottis, and the 
effusion of bloody serum into the lungs, produce the final suffocation and death which 
follow the division of the nervi vagi.” 

But what is true of any great principle in relation to young animals is likely to be 
so, in the main, in respect to older ones. The young live longer without air, than 
the older, in the natural state of their organs ; but when the nervi vagi are divided, 
and tracheotomy is performed, the life of young animals is but a little prolonged. 
But it is otherwise in the adults. This shows that habit has established greater re- 
lations betwixt the blood and the vital forces of adults, by which respiration will, in 
a measure, counteract the pernicious influence of a division of the nervi vagi ; but it 
does not appear to show that when death speedily follows a division of the nervi 
vagi, without tracheotomy, that death is not mainly produced by this direct impres- 
sion upon the organic powers and functions, — especially since tracheotomy prolongs 
but little the life of new-born animals. 

(b) Elements of Physiology, pp. 355, 358. 
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principles of that science, by giving distinct names to those two 
kinds of forces, and employing ourselves in calculating the dif- 
ferent laws they obey.” (') 


A very plausible hypothesis, and the best we have seen, has 
been projected by those who profess not to subscribe fully to the 
usurpations of chemistry, to account for the results of vital pro- 
cesses upon other principles than the forces of life. This is by 
what Berzelius calls the catalytic forces and catalytic actions . 
Still it is nothing but the chemical doctrine practically applied. 

“ When a jet of hydrogen falls upon spongy platina,” it is said 
“ the platina determines combustion and the formation of water.” 
So does iridium and other substances, without entering into 
combination with the new-formed products.” It is also said, that 
“ at certain temperatures, iron disunites the elements of ammonia, 
but does not combine with them.” Analogies are not uncommon. 
Now, this is carried up, by way of analogy, to the living vessels 
and pores of animals and vegetables, as if there was a complete 
resemblance betwixt the properties of spongy platina, iridium, 
and a heated gun-barrel, and those of arteries and excretory ves- 
sels. But even in “ the recognition of analogies between organs, 
anatomists are now aware of the necessity of resting their com- 
parison upon the elementary structure of organs, their connection 
with each other, and the changes they undergo during the pro- 
gress of their development. Neither of these grounds of judge- 
ment can be safely trusted to alone.” ( a ) 

“ Pore-action,” say our friends, “ is unquestionably a catalytic 
phenomena.” But how does it resemble catalytic action in inor- 
ganic matter? A writer now quoted shall tell us. “The 
particles of which the walls of organic tubes consist bring about 
changes strongly resembling the results of chemical affinity, 
and yet differing essentially from all kinds of chemical phe- 
nomena. ” ( 3 ) This is exactly what the vitalists assert, so far as 
new elementary combinations are concerned. They desire no 
greater admission. But many constituents of the secretions and 
excretions, and the materials of which every part of the body is 
composed, exist in the blood in a state more or less analogous to 

(t) Patholog. Anat vol. L p. 421. 

(2) Mr. Carpenter, in Edin. Philos. Journ. July, 1837. 

(3) Pro£ Draper, in American Joura. of Med. Science, voL 21. p. 127. 
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the new formations. The principal office, therefore, of the ves- 
sels concerned in these processes is to eliminate the numerous 
substances, — not to form entirely new combinations; but to 
modify the existing combinations t in a. way wholly unknown to 
chemistry. But the constituents of the blood, of which we are 
now speaking, undergo a change during their elaboration ; 
though this change is constantly such as to defy all chemical 
analysis, and cannot be explained by any of the known forces 
of chemistry. (*) We shall have occasion, also, in another place, 
to trace the conversion of food into blood : and although by the 
foregoing analogy, we should be warranted in the conclusion 
that this conversion is not of a chemical nature, we shall en- 
deavour to show that chemistry is scarcely, if at all, concerned 
in the process. 

If there be some exceptions to the general fact which we have 
just stated, they only embarrass still more the chemical doctrine, 
since the new combinations are formed in conjunction with the 
elimination or partial modification - of the existing specific 
compounds. Both, it is obvious, are simultaneously produced 
by a common process ; and the former, as well as the latter, are 
always precise and unique. To explain all the variety, and all 


(1) Mailer says, “ If the new organic matters formed by the secretions, — such as 
picromel, casein, mucus, gluten, &c., are not taken into consideration, the blood will 
be found to contain the proximate elements of all the solid parts of the body.” (a) And 
yet, farther on, he states that “ the opinion that all the component elements of the 
organs exist in the blood in their perfect state cannot possibly be adopted. Tho 
components of mo9t tissues, in fact, present, besides many modifications of fibrin, 
albumen, fat, and ozmazome, other perfectly peculiar matters, — nothing analogous 
to which is contained in the blood. The substance of the vascular tissue, the different 
glandular substances, also, cannot be referred to any of the simple components of the 
blood. Even the fibrin of muscle cannot be considered as exactly identical with the 
fibrin of the liquor sanguinis.” ( b ) 

In the latter instance, it had become indispensable to our author’s microscopical 
theory that the capillaries have no open orifices, that this view of the subject should 
supersede the former ; and it affords a rare instance of arriving at a great truth when 
we are constructing one hypothesis to serve the cause of another. 

Now, if what Mailer states be true, and we believe it cannot be controverted, we 
have not only new combinations differing wholly from any thing in the blood, but 
every elimination from the blood is so modified that it is no longer like any component 
part of that fluid. As to the former, no one has ever pretended that chemistry can 
practically account for their formation ; and in respect to the latter, a greater ob- 
stacle is presented, since the modified eliminations of the component parts of the blood 
are perfectly appalling to the chemist. 

(a) Elements of Physiology, vol. L p. 132. ( b ) Ibid. p. 362. 
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the precision in the new or modified products, upon catalytic 
principles, it would be necessary to suppose that almost every 
vessel in the organized system has a peculiar chemical endow- 
ment ; that in one, it is analogous to the property of “ spongy 
platina,” in another to a “ heated gun-barrel,” and so on, ad in- 
finitum. Nay more, that in many parts, as in the liver, each 
capillary vessel should be endowed with a multitude of catalytic 
forces specifically different from each other, since the new for- 
mations are multitudinous. But this is manifestly absurd. By 
what properties, then, is it, that the liver uniformly separates 
and combines the materials that form bile, and in such propor- 
tions that they form nothing but bile ; (*) the kidneys, urine ; 
the ossific vessels, carbonate and phosphate of lime ; the muscu- 
lar, ligamentous, nervous vessels ; muscle, ligament, brain, & c. 
Why are many of these remarkable substances so different from 


(!) Bile is composed of about forty different substances, viz: in that of the ox, ac- 
cording to Gmelin, there is 1, cholesterine ; 2, picromel ; 3, biliary resin ; 4, taurin ; 
5, cholic acid ; 6, elaic acid ; 7, a musk-like odorous substance ; 8, the colouring 
matter of bile ; 9, stearic acid ; 10, albumen ; 1 1, a substance of urinous odour ; 12, 
a vegetable-like gluten ; 13, casein; 14, salivary matter ; 15, ozmazone; 16, mucus; 
17, bicarbonate of soda ; 18, carbonate of ammonia ; 19, acetate of soda, and various 
•alts of sulphuric, phosphoric, stearic, claic, and cholic acids, with potash and soda, 
besides chloride of sodium and phosphate of lime. 

Now, allowing only one half of these to be the product of the hepatic laboratory, we 
shall still have about twenty different constituents, of which the eight first arc pecu- 
liar to the bile. They are always present, and in about the same proportions in the 
same species of animals ; yet differ, but with the same exactness, in other species* 
All analogies in chemistry are opposed to this uniformity, and the science itself re- 
jects all direct participation in the results. The catalytic, or some other chemical 
theory might bear the more strongly upon this abstract fact, if the bile were com- 
pounded of only two or three constituents. But when thirty or forty exist, com- 
pounded of a few simple elements, which are simultaneously combined in the same 
vessels into the foregoing numerous, distinct, and specific compounds, chemistry de- 
clares it is no work of hers. The several elements are brought into a state of inter- 
mixture during the decomposition of the blood ; and were the chemical forces con- 
cerned, the influences would be so incalculably numerous, and forever varying, that 
the products would never be alike at any two moments of time. At one instant, 
there would be a non-descript, which would be followed at the next by a different 
combination, whilst each would probably form a simple compound, — all the ele- 
ments going one way together. Of this, the chemist may readily satisfy himself by 
attempting the formation of bile. 

It is also an important fact, that, according to M. Raspail, (a) the elements of or- 
ganic products, solids and fluids, are not combined in definite proportions, like those 
of inorganic matter ; and this we might infer, a priori, from the infinite varieties of 
the former. It appears to us an insuperable difficulty for the chemists. 

(a) Chimie Organ! que, p. 78. 
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each other, formed when the organization is simple, and appa- 
rently nearly alike in the several parts ? Why, on the other 
hahd, are nearly similar products formed by organs of different, 
but very complex structure ? According to Cuvier, in insects 
and zoophites, a great variety of products are formed from the 
homogeneous blood, — always the same in each species, but dif- 
fering entirely from the common fluid, although “the process 
seems little else than mere transudation through a simple mem- 
brane.” (*) And just so is it throughout the vegetable kingdom, 
whose organization is still more simple. What apparent differ- 
ence is there betwixt some membranous bags in terrestrial ani- 
mals and the gas-bladders of fishes ? And will the chemist in- 
form us, why the former never secrete anything but fluids, and 
those of different kinds, and why the latter never produce any- 
thing but gases, and those of different kinds? Why do the 
stomach and lacteals assimilate into one uniform fluid “ all that 
infinite variety of substances which the voracity or caprice of 
mankind has appropriated for their food ?” How do they reject 
the bile, and most other substances which they do not habitually 
absorb ? Why is the nervous influence so much concerned in 
the exact formation of every secretion ; or, perhaps, we should 
rather say, why will the sudden suspension of the nervous influ- 
ence, or even the common changes in its influence, derange the 
secretions of complex organs ? Do the forces of chemistry im- 
part to the semen its procreating properties, — to the juices of the 
stomach those principles by which it resolves into a common 
substance all the varieties of food, whether in man or animals ; 
or divest the milk of the stimulating quality which appertains to 
every other part of the body, to the blood itself, and by which 
an important final cause is answered in relation to other princi- 
ples with which chemistry can have no connection ? Why do 
various poisons, the matter of contagion, <fcc., produce unvarying 
and specific secretions, — establishing such as had no previous 
existence, and which no other agents can induce? Why is 
vitality of organized matter necessary to maintain the specific 
nature of the smallpox virus ? ( a ) Why does any morbific agent 
alter the natural character of the secretions, and this, too, in a 

(1) Le$on 23, sect 2. art 5. 

(2) Mr. Travers says, “he has never known an instance in which the constitu- 
tional disease has been communicated after the death of the subject.” (e) 

(a) On Constitutional Irritation, vol. i. p. 236. 
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manner remarkably peculiar to the nature of the agent ? Why 
is it, according to a distinguished humoralist, whose authority 
on this subject will not be questioned, that “a diseased mucous 
membrane presents as many varieties in the composition of its 
secretion as there are different degrees or modes of irritation in 
the membrane that furnishes it, — mucus and pus running alter- 
nately into each other ?”(') “There is reason to believe,” says 
Dr. Cragie, “ that the fluid secreted or discharged from the trans- 
parent membranes during inflammation, or as an effect of this 
process, is always specifically and chemically different from that 
which is found in a healthy state.” ( 2 ) “ The mucous fluids,” 

says Bichat, “ exhibit innumerable varieties in diseases, viscid 
or liquid, foetid or without odour, gray, white, green, or even 
black in the morning, they have a thousand external appearan- 
ces which evidently denote differences in their composition, — 
differences which chemists have not yet explained to us.”( 3 ) But 
we may be soon satisfied that there is nothing fortuitous in these 
results. We know that they depend upon specific conditions of 
the secreting organs ; so much so, indeed, that certain vital signs 
being given, we may often, with great certainty, define the 
change that has taken place in the physical product. 

Is there any intelligible hypothesis that explains how the ca- 
talytic forces, or other chemical powers, bring about the forego- 
ing results? Is there the least analogy beyond the living organ- 
ization that reflects light upon the phenomena? 

What we have now stated may be said to be familiar. But 
does this alter the force of its application, — and is it not con- 
stantly kept out of view by the chemical philosophers? We 
shall therefore go on with another series of unanswerable diffi- 
culties. 

If we apply ourselves to other phenomena that are connected 
with the physical products, we shall find many of a vital nature 
coinciding with them. These we must irresistibly refer to forces 
that are peculiar to living matter. When the vital phenomena 
are modified, it implies a change in the condition of the powers 
upon which they depend; and since the material results corres- 
pond with the vital changes, reason must assent to a dependence 

(1) AndnJ’s Patholog. Anat., vol. i. p. 297. Also, William’s Lectures on Diseas- 
es of the Chest, Lect. 10; and others. 

(2) Practice of Physic, p. 393. 

(3) General Anatomy, vol. 3, p. 115, also p. 89. 
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of the whole upon a common cause. In a thousand ways we 
may artificially modify the vital forces of a part, and calculate, 
with near approach, the vital and the physical results. The 
art of medicine is founded upon this principle. Just as we 
may happen to affect the vital forces and determine a particular 
series of vital phenomena, so shall we obtain particular conse- 
cutive products. These are always associated. When the for- 
mer appear, the latter follow. Nor can it be contended, that 
chemical forces must have a special agency, upon the ground 
that the products are of a chemical nature, — since daily obser- 
vation is showing us that there is something appertaining to all 
the physical products of living organized matter that distinguish- 
es them from true chemical compounds. We shall see, also, 
hereafter, that wherever a simple compound of this nature is pre- 
sented, it is highly probable that the combination is not a natu- 
ral one, but produced by the chemist himself. 

Again, is it by chemical influences that the presence of food 
in the mouth, or its prospective enjoyment, produces a redundant 
flow of saliva, — or that the same phenomenon occurs when we 
“foam with rage?” Is it this which increases the secretion of 
urine, when a sound is introduced into the bladder ? Is it this 
which determines a copious flow of the bile, when food passes 
the duct of the liver, — or a flow of tears when the conjunctiva, 
or nose, is irritated, or the mind is moved with passion, — or, the 
profusion of milk when the child sucks? Aye, we repeat, — 
why does the saliva flow in such abundance when the cook ap- 
proaches, — and why do the tears run in torrents at the moment 
we are cast down by grief? Have you galvanism enough to 
explain these phenomena, or how is it generated? Will your 
gun-barrel help the difficulty? What has the cook to do with 
the galvanism, — or why should the brain send forth such a 
profusion of this potent fluid to the lachrymal glands, and to 
these alone, when it is so sparing of it in other emotions that 
may agitate the brain far more powerfully? Or is it, that grief 
is more analogous to acidulated water, or to a solution of blue 
vitriol, than joy, or love, or anger ? Why, in syncope, or un- 
der the influence of terror, is the skin bathed in sweat, or do the 
secretions run off profusely from the bowels ? Why is one se- 
cretion lessened by the increase of another, — or why, under 
other circumstances, as in the latter stages of phthisis, is this re- 
lation of antagonism overcome, and diarrhoea, sweating, dropsy, 
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expectoration, &c. all augmented ? Why is there a remarkable 
relation between the secretory functions of the skin and of the 
kidneys, as evinced by the increase or diminution of one, when 
certain impressions are made upon one or the other organ? 
Why is blood secreted from a distant part, when the menses or 
hemorrhoids are suppressed? Why is the mucus increased at 
the points of the membrane upon which the sound rests in the 
urethra, — or by the compressing instrument applied to poly- 
pus of the vagina, or of the nasal fossa, — or by the tube in fis- 
tula lachrymalis, in strictures of the aesophagus, and in various 
analogous instances ? In all these cases, too, where there are 
associated glands, they send forth redundant secretions. (') Why 
do cantharides exclusively augment the flow of urine, — mercu- 
ry, especially, the saliva, — changing also its specific character ; 
or why does the former substance change the perspirable matter 
into a copious secretion of serum, ^of lymph, and finally of pus ; 
or, why does one cathartic produce serous evacuations, and an- 
other, a profusion of mucus, or bile, &c.? Why are some se- 
cretions at one moment abundant, whilst others are sparingly 
produced? Why does iodine promote the wasting of particular 
parts? Why, in diseases, whilst all parts are freely supplied 
with blood, does one gland increase its secretions at the expense 
of another? Why do the skin and the kidneys interchange their 
functions at particular seasons of the year ? Why is the whole 
glandular system dormant in the foetus, and why do the secre- 
tions start forth in such abundance at birth? Why do the testes 
yield nothing, nor the womb its menses, till adult age? And why 
do the mammary glands pour out the milk of life at the only 
moment when life demands it? Why does the lachrymal gland 
express the passions in childhood, more than the eye or the 
face? 

Will chemistry answer? And then there are all the diversified 
vital phenomena which coincide with the various physical re- 

(1) We have stated, in another place, a fact which has often fallen under our ob- 
servation, that smoking tobacco has induced an attack of the piles, — and this, fre- 
quently, without apparently disturbing the intermediate organs. A medical gentle- 
man of distinction in this city has lately informed us that snufftaking has brought 
upon himself a very troublesome itching of the anus, and that this subsides as soon 
as the snuff is abandoned. Now what have any chemical forces to do with all this ? 
And if not with this, what connection can they have with all the other phenomena 
and results of life, — since all of them are more or less connected by analogies with 
the foregoing ? 
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suits of which we have spoken, — always more or less appearing 
in conjunction, yet all differing according to the differences of 
texture with w^iich they are connected. 

Finally, as we have said, we find in the secretions many sub- 
stances to which there is nothing analogous in the blood, — 
such, for instance, as urea, ( 1 ) or picromel, resin, cholesterin, 
cholic, and elaic acids, taurin, semen, casein, horn, hair, sugar, 
animal poisons, gelatin, &c. unless in the last instance we sub- 
mit to the chemists, and yield its affinity to albumen. All these 
substances, with the exception of sugar, are habitually formed 
from the blood, and many of them in vast quantities, by partic- 
ular parts of the system only. They have no existence in the 
inorganic world; and whilst the chemist admits that he is una- 
ble to convert even albumen into gelatin, he says it is the easi- 
est thing for the organized system to do it in every part of its 
nutritive apparatus. And although albumen is found in the 
products of glandular organs, it appears that gelatin never is. 
Thus we have the remarkable fact, that particular parts of the 
living organization have the faculty of always generating com- 
pounds that are wholly unlike any constituent of the blood, 
whilst no other parts can assume the same offices, nor can the 
former interchange in respect to their particular products; — 
that this is true through all time, of all men, and of all animals 
that are organized like men, — though the parallel fails the mo- 
ment organization changes. 

If we ascribe to the vital forces, and the varied instruments 
through which they operate, the power not only of electing cer- 
tain constituents of the blood, but of decomposing and recom- 
bining their elements according to the existing peculiarities of 
the forces and their instruments of action, there is no difficulty 
in accounting for the foregoing, as well as for all other vital 
phenomena. It might be admitted, that after the vital actions 
had elected from the blood the elements for any new compound, 
chemical affinities may determine the new combinations. But 
then the difficulty arises as to the first step in the process after 
the vital actions shall have elected the materials, which consists 
in their decomposition. In certain parts, as in the liver, a 
variety of new combinations are simultaneously formed, and 
were the constituents of the blood decompounded by the forces 

(1) It js said to have been found in some cases of diseased kidneys, &c. Probably 
an absorption. See Guy’s Hospital Reports, toL i. pp. 354, 358. 
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of chemistry, (*) it is inconsistent with all that is known of these 
forces to suppose that the decomposition would be always uni- 
form, or that so many precise combinations would be formed 
from four or five elementary principles, existing, as it were, in 
a state of intermixture with each other. On the contrary, we 
should expect the most heterogeneous results. And this is pre- 
cisely what happens in the laboratory of the chemist, whenever 
he attempts the recombination of a single constituent of the bile, 
after separating its elements. Besides, it is now admitted on all 
hands, that the blood is endowed with the peculiar condition 
that appertains to the living solids ; find since, in the latter in- 
stance, it is well ascertained that this condition resists the forces 
of chemistry, so also may we safely argue that the blood op- 
poses a like resistance. 

The hypothesis as to galvanism is only a display of ingenuity, 
or a cloak for ignorance. There is not one good fact to sustain 
it. Try it upon any part of the blood, or its various parts in 
any state of combination, — in tubes of the most cunning con- 
trivance, and it will always turn out like the philosopher’s stone. 
Nor is there a shadow of reason to suppose that galvanism is 
generated in any part of the higher order of animals. No anal- 
ogy can be derived from the torpedo, &c., for reasons which we 
have stated in another place. Upon what plausible ground can 
Dr. Prout, (*) and others, defend the assumption that the liver, 
pancreas, stomach, &c., form together a galvanic battery? Is 
there any greater similarity in their physical relations to each 
other, than between the mill-stone and the hopper; or do they 
present a single phenomenon which is remotely analogous to 
electric operations? There is nothing offered but general as- 
sumption. The electric current has never been detected in the 
nervous or in any other part. ( 3 ) Whenever specifications are 
attempted, as we shall variously show, it is conceded that even 
analogy wholly fails. If digestion be promoted by galvanism, 
it is evidently in virtue of its properties as a stimulant to the 
vital forces. Besides, has it been considered what an enormous 

(1) Dr. Elliotson remarks, that “ chemical affinities are not destroyed by life, but 
only so brought to play that decomposition is not their result.” (a) This assump- 
tion might pass, were it not that some forces or other are “so brought to play,” that 
“ decomposition” is quite an important part of the animal economy. 

(2) Bridgewater Treatise, &c. (3) See Mailer’s Physiology, yoL i. p. 72. 

(a) Human Physiology, p. 27. 
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quantity of the galvanic fluid would be necessary for the pur- 
poses of digestion, and the formation of the various secreted pro- 
ducts,*— especially when rapidly augmented, as in weeping, &c.? 
Should we not try this question by the trifling results, in the 
way of decomposition, which are obtained from a galvanic bat- 
tery, whose power is immeasurably beyond any thing which 
can, with reason, be imputed to the animal body ? Moreover, 
it appears to be absurd to suppose that galvanism or any other 
chemical agent would operate with undeviating uniformity in 
particular parts, and never bring about the same results in other 
parts where the same fluid is the substance acted upon. 

“ In chemical processes,” says an able defender of the chemi- 
cal hypothesis of life, “ re-agents give rise only to products, com- 
binations, and decompositions, — applied to organic bodies, and 
especially to the nerves, their effects, however various they 
themselves may be, are never other than manifestations of the 
proper forces of the bodies acted on, or modifications of their 
forces.” (*) 

This is an obvious truth, and we make the quotation because 
the truth is well spoken. If we apply galvanism to a nerve, we 
get nothing but spasms of muscles, and some manifestations of 
an increase of vital actions ; but no change in their products. If 
we now substitute another chemical or mechanical irritant, pre- 
cisely the same results follow, — even greater, sometimes, from 
alkalies. A blow on the nerve of the elbow gives the same sen- 
sation as electricity. The galvanism pervades the whole part. 
It must be exactly the same as if generated by the part itself ; 
but it does not augment the quantity of the secretion, unless the 
actions of the part be also increased, — and even then its effect 
may be that of diminishing their quantity. Just so is it with 
muscular action. It is at first excited by galvanism, but com- 
pletely extinguished, for a while, by the long continued applica- 
tion of the fluid in the same quantities. And so with the sensa- 
tions. This shows that the agent is unnatural, and that it im- 
pairs or destroys the forces that are natural to the living tissues. 
Carry it farther, as in a stroke of lightning, the same effect is 
more perfectly and suddenly produced. What is depressed, 
suspended, or destroyed, in these experiments ? The chemical 
forces? Or has artificial galvanism affected the elaboration of 

(I) Mailer’s Elements of Physiology, vol. i. p. 612 . 
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galvanism in the animal batteries? Or if galvanism and the 
li nervous principle ” be identical, has it paralyzed or extinguish- 
ed itself? Or why is not a dead animal as good a galvanic ap- 
paratus as a living one ? 

In Dr. Philip’s experiments of restoring the digestive process 
by galvanism after dividing the par vagum, the stimulant only 
rouses the vital actions, — only “produces manifestations of the 
proper forces” of the stomach. (*) Were it otherwise, then should 
galvanism artificially applied, especially in long continued and 
heavy doses, very sensibly affect, at least, the quantity of the 
secretions. But we have seen that this will not happen without 
an increase, or a change of the vital actions ; and this does not 
ensue till it can be fully shown that galvanism, per se, has no 
agency in the results. We transmitted this fluid through the 
salivary glands of a boy for half an hour, but saw not the least 
evidence of a greater flow of saliva. But in all fairness, we 
should mention the fact, that at last, to reward him for his 
patience, we transmitted a shock of some severity ; when he be- 
came angry, and the tears flowed in torrents, and his mouth 
foamed. Whether this phenomenon was owing to the charge of 
our battery, or whether thereby we had started the animal bat- 
teries, we could never satisfactorily make out. But however this 
might be, we could not help reflecting, that such a deluge from 
the blood could never have found its rapid escape without other 
outlets in the capillary vessels than the “invisible pores.” 

Again, if a galvanic current be transmitted through a nerve 
transversely, it excites muscular contractions ; but if the nerve 
be tied, this effect ceases, although the nerve is as good a con- 
ductor as before. This is a most prolific experiment. It appears 
to destroy the supposed identity of galvanism and the “ nervous 
principle.” It shows, too, that in the living economy more im- 
portant principles are in operation than that of galvanism. It 
shows that there is something peculiar to the nerve itself which 
has a certain agency in the vital actions. It divests this mys- 
terious agent of its universal attributes, and is one important step 
in assigning to it its proper rank in the world of dead matter. ( 1 2 3 ) 
Humboldt took up this experiment, and showed that by trans- 
mitting a current through a compressed nerve and its associate 

(1) Will not alkaline solutions applied to the nerve do the same ? 

(2) Much serious, as well as laughable use has been made of the “violent shocks ” 
which Cotugno suffered, when his hand was struck by the tail of a mouse. 
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muscle, contractions could not be excited without insulating the 
nerve between the muscle and ligature. 

As to the agency of electricity in the formation of the secre- 
tions, we could suppose it probable, could we as readily compre- 
hend how the substances are so precisely decompounded as to 
be always united in such a way as to form some thirty or forty 
distinct and exact compounds that make up the bile, — eight of 
which, at least, are wholly new. Having got the precise ele- 
ments, and all kept apart from each other, excepting such as are 
required to form each distinct combination, electricity might 
step in to aid the chemical forces in consummating the com- 
bination. (») 

If we concede that the decompositions and recombinations, 

(1) The excellent editor of Mr. Hunter’s Lectures is disposed, upon this point, to 
go with the chemists. He thinks that “ Mr. Hunter, in his zeal for the vital princi- 
ple, has probably gone too far in excluding the agency of chemical causes.” Very 
well — but show us your reasons, gentlemen; — we always give you a hearing, and 
a fair one, by quoting your facts and arguments. 

** If it were possible,” says the editor, “ to present the elementary particles to each 
other out of the body under precisely the same circumstances that they are presented 
in the body, and in the requisite states and proportions, the same combinations 
would take place, and the same results would be produced.” But what does all this 
prove ? It is nothing else than conjecture, — a mere begging of the question, and 
leaves the subject exactly where it was found. It moreover has the singular merit of 
admitting that a living, organized apparatus is indispensable to the results, — since 
nothing else can supply the conditions which our author requires. We have made 
many citations of this nature, in other places, because, in common fairness, we 
should show the nature of the proof upon which the chemical doctrine reposes. For 
this reason, we should have added another note by the editor, which may be thought 
to have a special bearing upon the question. u The refinements,” he says, “ even of 
modern chemistry have not yet enabled us to form any animal or vegetable principle, 
ab origine , from any combination of the ultimate elements.” (a) 

Mr. Hunter says, 11 the only substance produced in an animal, which cannot be 
called animal matter , is the earthy matter of bone ;” and his editor subjoins, that “ it is 
a question with some geologists whether Ume is not essentially an animal product.” 
Thus we again see, for the fiftieth time, that the chemist at last abandons his own 
ground. Turning over another leaf, our editor goes on with the same admissions, 
which are only a recapitulation of Mr. Hunter’s ‘arguments. Thus, we read in a 
note, that “ the transformation or passage of common matter, under the empire qf 
physical foot, to living matter which exists in defiance of those laws, is a mystery 
which will, perhaps, never be completely understood.” ( b ) But is it not evident, if 
matter become animated “ in defiance of the physical laws,” that those laws can have 
no connection with the process, — but, on the contrary, are perfectly excluded ? And, 
according to our editor, “ there are grounds for believing that the first rudiments of 
life, or the revivification of dead animal matter, actually commence in the stomach.” 

(a) Hunter’s Lectures on the Principles of Surgery, pp. 16, 17, notes. 

(b) Ibid. pp. 17, 18. 
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which are going on in the living organized body, are partly the 
result of chemical forces, especially the latter, it is here that 
electricity plays its part. So far, no agency of this substance is 
implied in the direct phenomena of life. It would, then, merely 
promote the union of elements according to their affinities. 
And if this limited use be assigned to the electric fluid, it is 
wholly more compatible with facts, to suppose that it enters the 
body from without, than to surmise the generation of galvanism 
by the organized tissues. 

Again, it may be thought that the presence of this fluid in 
organic, as well as in inorganic matter, implies some agency in 
the operations of the organized mechanism. We see not, how- 
ever, that such an inference should follow. For inscrutable pur- 
poses, it is a law of this fluid that it shall pervade all matter; but 
the final cause may be wholly foreign to many species of matter. 
It is rational to suppose that there may be some great end in re- 
lation to the inorganic world, which could not be answered, un- 
less this universal law existed, — and it may have a common 
reference to the physical relations of organized matter to the 
rest of the universe, — such for instance, as gravitation. Besides, 
we can see a special reason why it should pervade the living or- 
ganism, — and this is, that it should be ready to aid the chemi- 
cal forces as soon as the vital become extinct. And since it 
contributes nothing to that destructive work in the living body, 
in which it is so lavish of its influence after death, we argue, 
also, from this fact, that it is permitted to abide only as an 
inert substance in the living system. Where such an agent is 
perfectly indispensable to the actions of the chemical forces 
which take place after death, it would have been an unnecessary 
provision to have excluded it from the living system where 
powers are supplied that render it inert and harmless during 
their existence. 

But another objection, not less formidable, grows out of the 
foregoing considerations. There are many organs and tissues, 
if, indeed, we may not say so of the whole, which either pro- 
duce combinations that have no existence in the blood, or so 
modify the constituents of that fluid that they are no longer the 
same. The chemical hypothesis is based upon this admission. 
But these various parts are, also, made up of compounds wholly 
different from their secretions, and are constantly employed in 
renewing the variety of matter which composes their structure. 
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It is, therefore, evident, if the results be of a chemical nature, 
there must be the most diverse processes going on in immediate 
contiguity with each other, — whilst each is forever distinguish- 
ed by the most precise characteristics. (*) 

But we will not tire the reader by pursuing the subject any 
farther. We leave it, however, with reluctance, and cannot yet 
dismiss it without saying, that although many, who expound the 
phenomena of life upon chemical principles, admit that there are 
such things as vital forces, they have never told us what is 
their business. We have enough about galvanism, and other 
solutions of an analogous nature ; but nothing appears to be as- 
signed to the vital forces ; whilst it is impossible to offer a pro- 
bable reason why these last do not originate and perfect every 
change that takes place in the living system. The difficulty is, 
the vital forces are placed beyond the reach of such experiments 
as have made us familiar with galvanism; but it should be re- 
collected that it is but a little time since we knew anything of 
the chemical capabilities of this fluid. ( 3 ) 

There is yet another aspect in which we could wish, for a 
moment, to contemplate the forces of chemistry in their supposed 
connection with the actions and results of life. If we look at the 
vegetable kingdom, we find in all its phenomena, a repulsive 
attitude towards the agencies of chemistry. There is an ever- 
during exactness in all the characteristics of every species; yet 
so intimately allied are the nearest affinities, that it is only by 
great minuteness of observation, that we may determine the 
characteristic distinctions. What connection can chemistry, or 
any of the forces of physics, have with all this unvarying, and 
closely allied organization ? And yet, however near the appar- 
ent approximation in this respect, and although flourishing side 
by side, one plant shall be an aliment, and the other a deadly 
poison. On the other hand, everything is confused, and forever 

(1) Muller has a mathematical subtlety, which we submit for consideration. “ It 
might be imagined,” he says, “ that each molecule of blood which comes under the 
decomposing influence of a secreting organ, is completely decomposed and disposed 
of by it. If the molecule of blood be expressed by the sign a, and a molecule of the 
component matte r of the secreting organ be *, the secretion would, according to the 
above supposition, be a — x.” “ It is,” he adds, “ a simple, and, therefore, attractive 
hypothesis.” (a) &. E. D. But how would this answer for such complex secretions 
as the bile ? 

(2J See Appendix. 

(o) Physiology, vol. i. p. 467. 
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changing, in the inorganic world. And yet such is the law of 
nature in respect to analogies, the vegetable kingdom appears 
to merge, at last, in the inorganic. Still the lowest plant, in its 
structure, endowments, and processes, is as distinct from inor- 
ganic, as light is from darkness. 

Passing from the great outline of inorganic matter, where the 
progression of affinities appears to have no existence, we come 
to the great chain of sensible analogies which connect organized 
matter with its Creator. But this begins with species of vegeta- 
bles that are so allied, in sensible appearances, to the inorganic, 
that we may be only able to say where the beginning commen- 
ces, by observing the interstitial growth of the former, — its pow- 
er of reproducing its species, — its absolute dependence on gase- 
ous or other aliment, <fec. At length, we attain a more dis- 
tinct point of departure; but as we pass along from species to 
species which are most intimately allied, we have an almost 
equal difficulty in fixing the distinction. This distinction, how- 
ever, is ultimately obtained, and remains a never failing guide 
to the recognition of the species. But the second remove gives 
us another point, from which we advance onward and upward, 
in the same hesitating manner, till we finally run, by impercep- 
tible degrees, into the highest degree of vegetable organization. 

Pursuing a retrograde analysis, we ultimately arrive again at 
inorganic matter. But here, also, we come in contact with the 
lowest species of the animal kingdom ; — the three so apparently 
blended, that we know not, by physical signs, the ending of one 
or the beginning of the other. The sponge supplies an example 
of a sucessive arrangement, by naturalists, in the three great 
kingdoms of nature. But, however illusory the physical dis- 
tinctions, the internal characteristics, which depend on structure 
and specific powers, are always definite and precise. It is by 
the peculiar processes that are carried on by the forces of life, 
that the distinction is indicated. Nor is it a little remarkable, that 
the vital powers, which have been held so chimerical, should be 
the foundation of the test by which we completely separate the 
lowest of the animal and vegetable kingdoms from the inorganic, 
and those, again, from each other. It is one of the triumphs of 
modem science, that it has established an impassable limit be- 
tween vegetable and animal organization, in the discovery of 
that great law which has ordained that animals shall subsist up- 
on organic matter, whilst the inorganic is the nutriment of plants, 
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— thus making the vegetable kingdom the great laboratory of 
food for the higher department. The inorganic is destined to 
subserve the uses of the world of life ; and thus utterly subordi- 
nate in its objects, and so totally separated from living matter in 
all its phenomena, reason would seem irresistibly to suggest a 
perfect distinction betwixt the forces of each. 

Thus, then, we have the vegetable kingdom isolated from the 
mineral and the animal ; whilst the distinction is only known 
by laws that have been deduced from a long series of observa- 
tions. By this method we pass the transition from the lowest of 
vegetable to the lowest of animal organization, and we mount 
along the animal kingdom in exactly the same embarrassed 
manner in which we had studied the alliances in the' inferior 
department. 

But here the variety in organization is immeasurably greater, 
and is marked in its outline with greater distinctions ; yet all 
parts successively terminating by imperceptible gradations in 
each ascending link of the chain. Amongst the aquatic zoo- 
phites, insects, fishes, &c. everything runs into each other as in 
the vegetable kingdom ; yet every species is precise in its or 
ganization, its functions, and its products. These, again, pass 
by close affinities, into land-animals ; — the insects of the water 
into the terrestrial, — the saurian fish into saurian reptiles, — 
the breathing fish, along gradations, into seals, — and these, at 
last, into terrestrial mammalia ; and by another branch, we are 
gradually conducted to the feathered race, which passes on to 
land animals, as seen in the bat, the omithorynchus, &c. The 
intimate affinities begin with the lowest aquatic zoophites; and 
thence mounting upward, and branching outward, in multiply- 
ing directions where other branching links are constituted, yet 
all blended, one by one, as each series takes its departure and 
stretches forward, till the highest of the whole terminates in 
man, who is mainly distinguished from the last, by reason, 
voice, and the upright posture. And yet, again, from almost 
every link in the several ascending series, a new chain branches 
off, — all variously terminating in each other, as they approxi- 
mate the common link which is formed by man. Nor is this 
the end of our chains. The last link, only “a little lower than 
the angels,” stretches upward into the world of spirits, — where 
the whole merges into God Himself. “Usque adeo natura,” 
says Scarpa, “una eadem semper atque multiplex, disparibus 
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etiam formis effectus pares, admirabili quadem varietatem sim- 
plicitate conciliat.” 

Looking back upon this almost endless series of gradations, 
branching off in various directions from the first link in the 
chain, which is the common beginning of a thousand chains, 
through the whole of which the fundamental principles of the 
common link are completely distributed, and the organization of 
the whole founded upon common laws, — and although the ex- 
tremeties of each chain, at their departure from the common link 
to their termination in the highest common link, which is formed 
by man, be widely separate, yet in no two successive parts of 
the complex, but harmonious whole, shall we find a break, and 
scarcely a mark of separation ; thus looking back, let us ask 
the chemist what possible connection the laws of physics can 
have with such a system of exactness and similitudes? 

So entire is all this harmony of animated beings, even of the 
vegetable kingdom, — so perfectly and immutably blended to- 
gether, yet always so district and exact, that when a part is lost, 
the lover of nature wanders about in restless, but confiding in- 
quiry, for the absent medium of connection. “It is there ! or it 
is there !” and onward he bounds over mountain and vale, over 
sea and lake ; nor does he cease, till success rejoices him more 
than the possession of all the rest. 

Again might we go on, and ask for the causes which suspend 
the process of vegetation, as soon as the seed has reached its 
maturity, — why the leaves fall, and the sap ceases to circulate, 
— or why, again, at certain uniform periods, the process of or- 
ganic action is again resumed, and what was but yesterday a 
leafless, and apparently lifeless forest, is decorated to-day with 
an enchanting foliage, and with gorgeous and fragrant blos- 
soms? 

Since, therefore, neither the catalytic forces, galvanism, nor any 
chemical agent or force will explain the results of life, its pro- 
cesses must be perfecctly mi generis . It is admitted by the 
chemical theorists, that all “the changes differ essentially from 
all kinds of chemical phenomena.” Therefore, it is an irresisti- 
ble inference that the forces which determine the changes “dif- 
fer essentially from all kinds of chemical ” forces. The vague 
resemblances which exist, and the disposition to explain all 
phenomena by some universal rule, have led to this invasion 
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upon the institutions of nature. The whole material world is 
connected together by analogies; but the rule which would re- 
fer the products of organized beings to the agency of chemical 
or physical forces, would make man a plant, or a vegetable 
a stone. If we infer the dependence of organic products upon 
chemical forces on account of the nature of their composition, it 
might be equally argued, that the whole phenomena of life de- 
pend upon physical laws, because the instruments of action are 
constituted upon mechanical principles. 

We have seen, that in endeavouring to account for the forma- 
tion of the secretions, the chemist ingeniously resorts to the 
agency of what he denominates the catalytic forces. If ammonia 
be heated in a gun-barrel, the latter disunites the elements of the 
former, without combining with them. This theory, therefore, con- 
sidering the multifarious secretions that are generated, supposes 
that every vessel, and every pore, that is concerned in forming 
different elementary combinations, is endowed with a distinct 
chemical influence, although every vessel may be as much com- 
posed of a common substance as all gun-barrels are composed 
of iron. The very gist of the doctrine, however, requires that 
the composition of different vessels, which determine very dif- 
ferent secretions, should be as unlike to each as iron, platina, iridi- 
um, &c. are to each other. The theory is baseless without this 
assumption, which will scarcely be admitted. As to the supposed 
differences of chemical influences according to “the shape and 
magnitude of the pores, the length of the pipes and tubes,” we 
see not by what right the catalytic can depart from his own rule 
of analogy, till he can show us that gun-barrels of different 
lengths and diameter exercise different influences upon the ele- 
ments of ammonia. We rather regard this as “cutting the knot, 
than as untying it.” We have but just got rid of Boerhaave’s error 
loci , to accommodate which, his imagination gave every possible 
shape to the vessels and pores. Let us inquire, also, what analo- 
gy there is between this gun-barrel process (which is the best 
illustration that chemistry has yet afforded,) and those changes 
that are induced in the various secretions by emotions of the 
mind ? (*) Can you bring any analogous causes to act on the 

(1) Chemistry neither explains the cause of the changes, nor can it detect the na- 
ture of the alterations. We know them, in part, by their effects upon the forces on 
which they depend. Tho child suffers from the milk, when the mind of the mother 
is agitated ; the bile is altered in colour, increased in quantity, and purges under the 
influence of passion. 
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gun-barrel, platina, &c. ? But leaving the influences of spirit upon 
the physical results of life, will the catalytic or any chemist tell 
us how the various actions, secretions, <fcc. are more or less sus- 
pended by cold in the hibernating animals ? Perhaps nothing 
more easy, you say. Here, just as in the gun-barrel, cold approxi- 
mates the molecules of which the tubes are composed, — their di- 
ameters are lessened, and therefore the catalytic, or other chemi- 
cal, influences, must be diminished or destroyed, — and, moreo- 
ver, the very important chemical agency of heat is alike with- 
drawn. Thus, you conclude, it is exactly the same in both 
cases ; and doubtless you feel obliged to us for our benevolent 
help. But this is only an instance of that common philosophy 
which is founded upon one half the circumstances of a case, 
— the remaining half being exactly the other way. For, if we 
now increase the degree of cold which surrounds the torpid hi- 
bernating animal, — carry it down to a point which threatens 
the extinction of life, — you will see animation rousing itself in 
vigorous defence, — the circulation, respiration, heat, and all the 
secretions starting forth, and acquiring their full perfection; 
whilst you may still go on reducing the atmospheric tempera- 
ture. At this moment, too, under the circumstances of change 
so utterly opposed to your own theory, and so repugnant to 
chemical philosophy, the temperature, and various functions of 
the animal, will be the same as in a summer’s day. 

Still, there can be no doubt that animal and vegetable pro- 
ducts depend, in part, upon the arrangement, size, <fcc. of the 
vessels and pores. But of the extent of this principle we know 
but little. There are numerous phenomena, of which we shall 
speak again, that imply a greater dependence upon modifications 
of the vital forces in different tissues, and different orders and 
series of vessels. We differ especially from the catalytic chemist 
upon this point, in supposing that the influences which depend 
upon size, length, &c., of the vessels, are the result of vital, not 
of chemical forces. In any individual part, however, the or- 
ganization is always the same. The variations of its phenome- 
na and products, therefore, depend upon other causes than such 
as are assigned by the catalytic theorist. Scott is undoubtedly 
right, when he says, “.the vulgar idea of a peculiar organization 
(beyond fineness of ear and of utterance) is nonsense.” ( l ) And 


(1) Diary, January IS, 1886. 

10 
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as to the opinion which supposes the blood to undergo peculiar 
changes before it reaches the different organs, whereby it is fitted 
for different products, we shall leave it to the ridicule of Bichat. ( A ) 

We do not, therefore, believe that it is, in the least, “to the 
experimental chemist,” as affirmed by professor Draper and oth- 
ers, “ that we are to look for a history of the causes which bring 
about a development of simple vesicles into compound structures, 
and that he. must furnish us with a theory of the functions of 
tissues aricT their decomposing powers.” 

When we regard the secreted products of the living organiza- 
tion in an abstract sense, and find them resolvable into the com- 
mon elements of matter, perhaps it is natural to infer their de- 
pendence upon chemical forces. But this is the only ground of 
the chemical conclusions, whilst the thousand contradictory facts 
are excluded from the inquiry, even the admitted one that ele- 
mentary principles do not combine agreeably to the laws of 
chemistry. Let us, however, for a moment disregard the whole 
of these, except one consideration of an analogical nature. The 
soul and the brain co-operate in producing the phenomena of 
mind. Now it would be absolutely opposed to all our know- 
ledge of inorganic matter to suppose that such co-operation could 
exist but through the medium of specific powers which appertain 
to the brain, and this is confirmed by the ultimate separation of 
the soul. It is, therefore, a rational inference, that the organic 
functions of the brain are carried on by these specific powers ; 
and since these functions are analogous to all others of organized 
matter, we reach ‘the philosophical conclusion that the whole 
are conducted by powers similar to those which preside in the 
brain. This induction is also strengthened by the intimate re- 
lations of the mind, or of instinct, to the entire organization, and 
of all parts of each other. 

(1) Mr. Hunter supposed that this notion was u pretty well exploded” in his 
day. («) 

We find the following remarkable statement by a learned and eminent professor : 
“ These facts are easily understood, if we suppose that pus is not only thrown out 
of the vessels of suppurating surfaces, but also formed within these vessels, and there- 
fore gradually mixed with the circulating blood ; and when so mixed, is determined to 
certain parts of the system nearly as we know that urea, circulating in the blood, is de- 
termined to the kidneys ; and either find an outlet at the suppurating surface itself, or, 
if obstructed there , escapes by some of the emunctories, or is apt to be deposited in soma 
of the most vascular of the internal viscera.” (6) 

(а) On the blood, Ac. p. 75. 

(б) Addison’s Outlines of Pathology, p. 439. 
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But after all, as we have before shown, it appears that the 
chemist has no confidence in his own hypotheses, since they are 
constantly opposed by the most direct contradictions, and the most 
unaccountable admissions. This we shall show to be the case 
with almost every distinguished chemist who has ventured into 
the field of physiology ; and we may as well dispose of professor 
Draper’s views in this manner, at the present moment. “Chemis- 
try,” he says, “as applied to medicine, has hitherto been utterly 
incompetent to explain, in a clear and striking manner, any of the 
functions of life. We have seen, darkly, some kind of connec- 
tion, or some faint resemblance ; and in a few cases, as in the 
function of respiration, attempts have been made to bring the 
action of chemical force to bear, in giving explanations of the 
phenomena of vital operations. But the chemistry that is taught 
in the schools is not the chemistry of life, and it would puzzle 
many of its professors to say, in what point it can be more ex- 
tensively applied to physiology, than hydraulics or any other 
science.” Again, “ confessedly, the laws of inorganic chemistry 
are utterly inapplicable to the phenomena of life and yet the 
whole aim of the professor’s series of papers is to defend their 
application. And yet again, “ conceal it as we may, there is a 
chemistry of life, and of that chemistry we know nothing .” And 
as to the mechanical philosophers, he very properly arranges 
them along with the chemists. From them we have obtained 
nothing but “ some vague ideas of filtration, and straining, and 
percolation. Our philosophy would teach us that there is but 
little difference between a man and a sieve.” (*) This is the irre- 
sistible impulse of human reason ; and we shall have occasion 
to state similar admissions on the part of Drs. Prout, Bostock, 
and other physiologists, who conclude their defence of the 
chemical doctrine of life, by conceding that it is utterly inappli- 
cable. We will state, however, in this place, the opinion of 
Muller, who, although now and then invading the ground of 
the vitalist, mainly regards the animal machine as “ a chemical 
apparatus,” yet confesses, that “ the chemical process of secretion 
is not at all understood ( 3 ) 

Dr. Elliotson affirms, that “ in secretion, the change must be 
chemical.” But, then, he will not admit, even of inorganic 

(1) American Jour, of Med. Sciences, vol. xxi. pp. 193, 198, 129. 

(2) Elements of Physiology, vol. i. pp. 431, 466. 


Digitized by Google 



76 


VITAL POWERS. 


pores, “ for, percolation depends less on the form of the organ 
than on its vital powers .” “ So that the requisites for a given 
production are two, — materials and organic powers.”^) This 
last is our doctrine. 

We have constant admissions, on all hands, that the secretions 
are variously affected by the nervous influence ; whilst the ad- 
missions are as ample that “ we can form no idea of the mode in 
which the mere chemical action of two bodies can be effected 
by that influence.” ( 1 2 3 ) 

Thus it is with all who defend the chemical doctrine to the 
last extremity. Ingenuity is exhausted both in argument and 
illustrations drawn from mechanical contrivances. But with a 
candour that becomes them more as men, than their former efforts 
do as philosophers, they admit that life is nothing like chemistry ; 
still, in the very face of this admission, the chemical doctrine, 
which would serve as well to expound the revolution of the 
heavenly bodies, is sent forth on “ the history of organic exist- 
ence.” 

As to the catalytic theory of the chemists, it is nothing more 
than the revival of the speculations of Asclepiades, which, by 
the force of their novelty and simplicity, had threatened to over- 
turn the Grecian philosophy at Rome. The Hippocratic had 
prevailed in the imperial city for nearly two centuries, and was 
now denounced by the reformer as “a meditation upon death.” 
This innovation was transplanted upon the corpuscularean phi- 
losophy of Epicurus ; and merely by a change of terms, Asclepi- 
ades pretended to explain the causes of all secretions, and all 
diseases, — imputing them to the difference in number, figure, 
and size of the pores and vessels. ( 3 ) He taught what we have 
seen affirmed at the present day, that “ there is but little difference 
between man and* a sieve.” 

Another very ingenious American experimenter upon the 
blood, thinks that u instead of placing the actions of the living 
system urider the dominion of certain occult powers,” “ ought 
we not rather to consider them, so far as they are within the 
reach of human investigation, as differing from the phenomena 
of inorganic matter only in the peculiar complexity of the 

(1) Human Physiology, part i. pp. 260, 266, 276. 

(2) Bostock’s Physiology, vol. ii. cb. 10. § 4. 

(3) C«l. Aurel. de Morb. Acut. 1. i. ch. 14. 
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structures in which they originate, and the multiplicity of the 
agencies to which this complexity must give rise.” 

Here, again, is the same begging of the question with which 
the chemist always starts off, — the same “cutting of the knot,” 
which, he charges upon the vitalists. The occult powers of life, 
and the revelation which distinguishes the forces of chemistry, 
are always the points of departure ; when, in truth, one is just 
as occult as the other. Both forces are known by their pheno- 
mena, and by nothing else. There is a vastly greater variety, 
however, resulting from the powers of life, and in this respect 
we are better enlightened as to their nature, than as to the 
chemical forces. 

But our object was, to show how an intelligent chemist will 
always slide off, at once, from his own ground. Our author im- 
mediately concedes, that “ it is true, the chemist, in his research- 
es into life, is not permitted to reach the sanctuary of the pre- 
siding genius ; yet this is no reason why he should not be al- 
lowed to investigate the structure of her habitation.” (*) 

Now, here is every concession we could wish ; and it is what 
every enlightened chemist irresistibly, though perhaps uncon- 
sciously makes. The “sanctuary, they cannot reach ;”and as to the 
“ presiding genius,” that is our vital force ; and we think that 
our author himself, on farther consideration, will admit, that it 
is the business of the anatomist, not of the chemist, “ to investi- 
gate the structure of her habitation.” We therefore see not 
what remains for the chemist, according to his own interpreta- 
tion. The ground being thus voluntarily abandoned, we shall 
go on to occupy it. But at present we shall conclude with a 
remark of a chemical physiologist, by way of showing, once 
more, the nature of inductions of the most general and important 
import. 

“ The conclusion which would follow from this view of the 
subject,” says Dr. Bostock, “ is, that an attraction exists between 
the mouths of the lacteals and the chyle, which seems to be 
analogous to, or identical with, the elective attraction which 
unites different chemical substances ; and that the lacteals, as 
' well at their extremities, as through their whole extent, are pos- 
sessed of contractility” fyc. (*) 

This is to us, an unintelligible combination of chemistry and 

(1) Dr. Rogers, in American Journ. of Med. Sciences, vol. xvfii. p. 278. 

(2) Physiology, vol. 2 . p. 460. 
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vitalism. Whatever the attraction be which “exists between 
the mouths of the lacteals and the chyle,” we suppose it will be 
conceded to exist, also, in relation to all other parts where ana- 
logous phenomena take place, — which, indeed, will embrace 
every variety of capillary action. Again, this attraction is con- 
sidered so “ analogous to the elective attraction which unites 
different chemical substances,” as to be identical with it. On 
the contrary, however, it is so far from being identical with the 
elective attraction of chemistry, that there appears to be no sort 
of affinity ; and this is, at least, conceded by all who defend the 
chemical theory of life. Indeed, in the foregoing quotation, we 
see our author coming to this opinion before he has finished the 
sentence in which the doctrine is announced,— as is manifest 
from the sense in which he uses the word “ contractility.” 

Still, there exists in the vital processes the same exact elec- 
tive attraction that distinguishes the chemical. But there is this 
important difference, which separates them entirely, and refers 
them to totally different laws : In one case, the attraction takes 
place betwixt “different chemical substances,” — betwixt a par- 
ticle of matter of one kind and a particle of another, by which a 
new substance is formed, — differing entirely in its various pro- 
perties from either of the elements. In the other case, however, 
the action is betwixt a compound fluid which undergoes no 
change appreciable to the chemist, and a vessel which remains 
perfectly unchanged, and yields no part of itself to the substance 
attracted. The idea, even, of capillary attraction would be 
wholly indefensible, since nothing is admitted to the lacteals 
but chyle. 

Perhaps the greatest difficulty which chemistry encounters in 
its attempted analysis of life, is the variety of the simple modifi- 
cations of the natural constituents of the blood, as manifested in 
health and disease. Here, it is generally impossible to detect 
any difference in the elementary constituents which form the 
component part of the healthy blood, and that which is modified by 
morbid actions. Still there are other ample proofs of the change, — 
from which alone we fairly argue the existence of specific forces. 

We might cite a hundred instances to show the difficulties in- 
to which chemistry is forever leading us, when we apply its laws to 
the actions and phenomena of life. But we will sum them all up 
in the late theory of Dr. Leymerie, who “supposes that the phe- 
nomena of vitality, the punctum saliens of Haller, and the red 
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colour of the blood, are the products of a chemical combination 
resulting from the union of ammonia (volatile alkali) with a 
substance of the nature of gelatin.” ( 1 2 ) 


SECTION III. 


Those who admit the existence of a vital principle, as contradis- 
tinguished from physical forces, generally regard it as a simple 
material substance. This is well enough stated by Dr. Stevens. 
“Like the cause of heat, or electricity,” he says, “it exists in 
the shape of an invisible, imponderable fluid,” ( a ) or as Muller 
has it, “imponderable matter.” ( 3 ) The “spiritus archseus,” the 
“vis insita,” the “organic soul,” & % c. having been laughed out 
of fashion, many physiologists have taken up the appellation of 
“organic force,” — avoiding vitality as far as possible. But, 
although we entirely object to the term “soul,” we do not see 
that the matter is much improved by rejecting the “ vis insita,” 
— unless it be that “organic force” is less obnoxious to the che- 
mical hypothesis than the more significant term of “ vis insita.” 
Others, again, like Abemethy, Sir H. Davy, <fc c. (who, however, 
are oftener right than wrong upon this subject,) appear, fre- 
quently, to make no radical distinction betwixt the life of a 
man, and the attributes of a stone. “ It is not meant to be af- 
firmed,” says the former, “that electricity is life. I only mean 
to argue in favour of Mr. Hunter’s theory, by showing that a 
subtle substance of a quickly and powerfully mobile nature 
seems to pervade everything, — and is the life of the world ; 
and that, therefore, it is probable, that a similar substance per- 
vades organized bodies, and is the life of these bodies .” ( 4 ) 

Now there is nothing doubtful or ambiguous about this, — 
since our author intended it as a distinct exposition of his views, 

(1) New-York Med. Repository, vol. yiii. p. 442. 

(2) On the Blood, Sic. p. 124. 

(3) Elements of Physiology, voL i. p. 287, 4c. 

(4) Introductory Lectures. 
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in reply to a misapprehension that had existed. “I am con- 
cerned,” he adds, “ because my meaning has been misunderstood, 
or misrepresented.” And yet, what is remarkable, at other times 
when he has not directly before him the glaring opposition be- 
twixt the phenomena of organic and inorganic matter, he makes 
the most absolute contradistinctions between the forces of one and 
the other. Indeed, this may be affirmed of most others who 
hold similar opinions, — the unaccountable fact existing, that 
the more luminous the subject, the more the light is turned into 
darkness. 

But our author also says, that “ every hypothesis should ra- 
tionally account for all the known phenomena of the subjects 
they pretend to explain.” Now no one will deny that living is 
contradistinguished from dead matter by every phenomenon ap- 
pertaining to each, or that the forces which prevail in dead mat- 
ter will no more explain the phenomena of life, than they will 
the direct acts of Providence. Electricity has been assumed 
either as the essence of life, or its unmeaning type, for no other 
reason than that it is imponderable, mysterious in its ways, and 
pervades all matter ; whilst, as we have seen, it leads to conclu- 
sions that are opposed by the whole history of organic life. It 
is assumed, therefore, only as a cloak by those who will not 
comprehend the plain phenomena of life, or to aid, by its subtle- 
ties, in putting down better theories. All attempted illustra- 
tions, however, drawn from sources where no analogies exist, 
appear to us only to darken the subject. 

All we know of the absolute nature of the “ organic force,” or 
“vital principle,” resolves it into several distinct properties or 
forces, some of which may exist independently of others. Thus, 
we have irritability, mobility, vital affinity, sensibility, sympa- 
thy. We infer their distinctions from certain well known phe- 
nomena. They appear to be inherent in the several parts of the 
system, and not floating about like caloric or the electric fluid. 
They do not even all belong to the different tissues, since some 
of them are wholly peculiar to the nervous system ; — at least 
this is true of sensibility, if not of sympathy. 

Still, we think those philosophers right, who regard the es- 
sential principle of life as a simple substance ; and it will be 
one of our objects to show that this opinion is well founded. 
But in all our investigations on this subject, it will remain our 
principal purpose to contradistinguish, entirely, the forces, and 
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actions, and phenomena of life, from those of physics. Nor is 
this a mere speculative inquiry, without its practical uses. Its 
import is of the highest and most dignified nature, not only in 
relation to science, but to the art of medicine. There can be no % 
correct or philosophical treatment of disease, so long as our re- 
medial agents are supposed to be concerned about the forces of 
physics or chemistry, — and there can be no sound principles in 
medicine, whilst they are imbued with illusions from the physi- 
cal sciences. The records of medicine abound with the grossest 
errors and superstitions, that have had their origin in fallacious 
views of the properties of life ; and when we speak of the hu- 
moral pathology, it will be seen that their practical results have 
been worse than the philosophy. 

We shall, also, have occasion to show, that the physical doc- 
trines of life have led to the theory of spontaneous generation, 
and have invaded the sanctuary of the Mosaic history of creation. 

That we may be fully understood in this place, we will again 
state the creed which we wish to make out. We believe that 
the vital principle, vital power, organic force, organic power, 
are one substance, — and we use these terms synonymously. 
They refer, with us, to a universal cause of animal and vege- 
table life. We believe, also, that this vital principle has various 
attributes, distinct or generic, and partial or specific ; or perhaps 
we should call the former distinct properties. Thus, of the ge- 
neric or distinct, — we have irritability, mobility or contractility, 
&c. and the modifications of each of these in the same or differ- 
ent tissues form our specific ( J ) or partial variations. These pro- 
perties are also constantly varied in disease, and these variations 
we call changes in kind . The partial modifications, in their na- 
tural state, we also call variations in kind. This is much in con- 
formity with the views of Bichat, and it appears to us to simpli- 
fy the subject as far as it can be done at present, and to be in 
strict conformity with the phenomena of life. Our conceptions 
of this method are, also, greatly promoted by many analogies 
that are supplied by the mind, to which the phrenologists as- 
sign, without hesitation, some thirty-six perfectly distinct pro- 
perties. 

(1) We do not use the word tpeqfic in its common acceptation. Like Mr. Hun- 
ter, we “ only mean by it peculiarities, or distinctions.” (a) This will be its general 
import, wherever it may occur. 

(a) Hunter on the Blood, be. Introduction, p. L JfoU. 

11 
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We now enter upon an inquiry which we concede to be, in 
part, hypothetical, but is still sufficiently justified by its impor- 
tance, and by the numerous facts which prompt the investiga- 
tion. We are aware, that it continues to be the discouraging 
opinion, that we are not sufficiently prepared for generalizations 
as to the nature of life. But if the day of preparation has not 
yet arrived, it will never come. We have been familiar, for 
ages, with all the phenomena of living matter, and it is upon 
these phenomena that our generalizations must be established. 
The indifference, or the timidity, that would resist inductions 
from a series of facts that have been accumulating from the 
time of Hippocrates, and to which no objections can apply, 
would be content to regard effects without reference to their 
causes, and to build up a science of facts alone. Such empi- 
rical philosophers scarcely ever advance beyond the precincts of 
instinct. 

It seems to be admitted, on all hands, that the “principle of 
life,” whatever it be, is a simple substance, — that is to say, the 
presiding forces are not constituted by distinct species of sub- 
stances. A contrary supposition would be adverse to the ana- 
logies of nature, and to the astonishing harmony amongst the 
actions of organized matter. Nor is there any material agent 
with which we are acquainted, whose phenomena are at all ana- 
logous to those of the living organization. In the former in- 
stance, they are few, simple, and not liable to modifications from 
the influence of other causes. This is especially true of the 
simple forces of nature, — as of gravitation, — and it is even so 
of electricity. Their attributes are very limited, — for whatever 
be the variety of effects, they clearly refer themselves to a sim- 
ple principle, or to an agent possessing very circumscribed and 
unchanging properties. On the contrary, however, whilst there 
exists a simple principle of life, its phenomena are so incalcu- 
lably diversified, that they denote their dependence on several 
distinct and variable forces ; and of these, sensibility is at least 
peculiar to one tissue. The evidences of their distinct nature are 
too constantly before us to require exemplification. But we 
may say of the two properties which are most frequently con- 
founded, — sensibility and irritability, — that their differences are 
every where manifested in affections of the nervous and organic 
systems. In paralysis, boiling water may vesicate the skin with- 
out producing a sensation ; whilst, on the other hand, in the 
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cholera asphyixia, water of the same temperature may scarcely 
excite a blush on the surface, though it produce the same an- 
guish as in health. We refer back to our first section, especially, 
for a variety of other facts which entirely contradistinguish the 
forces of life from every other power or agent, and which ap- 
pear to disconnect them almost as fully from the material world, 
as the phenomena of mind abstract the soul from like affinities. 

If we admit a nervous fluid, and regard it as identical with 
galvanism or some other analogous matter, it only gives ob- 
scurity to a subject otherwise as plainly illustrated by its phe- 
nomena, as is galvanism itself; for we have no facts in relation 
to such substances that at all explain the phenomena of the 
nervous system, or any of the results of life. Others, like Mul- 
ler, (*) speak of the “oscillations of the nervous principle;” but 
this is equally unsatisfactory. How shall we conceive of mo- 
tions being propagated, in the way implied, and with the rapidity 
of thought, through a series of nervous fibres to the brain, and 
thence to some other remote part ; and this, either by touching 
a nervous filament with the point of a needle, or with a solution 
of potass, or again, with electricity? The same spasms, too, 
which the needle excites, after subsiding, may again return long 
after the original cause has been withdrawn. What is there in 
light to set in motion a fluid, when it impinges upon the retina, 
— and why is the motion so restricted to the optic nerve that no 
other is engaged in seeing, — or why, to the third pair, that no 
other muscle contracts than the iris, — and why the sympa- 
thetic contraction, at the same moment, of the other iris? The 
whole system is full of such examples, which the motion of 
fluids, vibrations, &c. in no respect explain. ( 1 2 ) The only ana- 
logies we have, appertain to the mind itself, and this is com- 
pletely associated with all the phenomena of sensation, — whilst 
it may exert, more or less, an influence upon all the actions of 
life. “ No language,” says Fordyce, “ has ever yet become so 
copious as to express the varieties in the senses.” ( 3 ) 


(1) Physiology, vol. i. p. 796. 

(2) Mr. Hunter remarks that, “ as we find the nerves of the same materials as 
the brain, it is a presumptive proof that nothing material is conveyed from the brain 
by the nerves, nor vice versa ; but that they only continue the same action which they 
received at their end.” (a) 

(3) Dissertations on Fever, dis. i. p. 86. 

(a) On the Blood, be. p. 89. 
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We can see no objection, therefore, but much reason, for con- 
sidering the essence of the vital force distinct from matter, — 
something analogous to the soul itself; (') or rather, in conformity 
with the analogies of nature, as well as with the phenomena of 
life, — something intermediate betwixt spirit find matter, or, in 
animals, the principle of instinct and matter, which forms a con- 
necting link. Material causes can as well operate upon such 
a principle as upon the mind ; for come we must to the latter 
conclusion before we can reach the soul. As to the united ac- 
tion of body and mind, we might as well inquire “whether the 
fiddle or fiddle-stick makes the tune.” ( 2 ) And as to our conclu- 
sion, which is founded, in part, upon analogy, (of which we shall 
say more hereafter,) we may add, that no objections can be 
reasonably made, — whilst, on the other hand, we have in the 
inorganic world, certain modifications that greatly separate the 
essence of one species of matter from another, — as light, heat, 
<fcc., if they be species of matter, from the ponderable sub- 
stances. The imponderable penetrate, also, the densest, as 
readily, and even more so, than porous, substances. 

The nature of every thing, so far as it can be comprehended, 
is only known by its qualities and phenomena; and in investiga- 
ting the forces of life, they must be considered as well in their 
relations to mind as to matter, and all in their united operations. 
There are many phenomena, appertaining to the properties of 
life, which appear to place the principle upon which they depend 
in an intermediate rank between mind and matter. These we 
shall endeavour to indicate, from time to time, as we go along. 
The nature of the principle must be tried by its phenomena, 
just as that of all other forces, or as we contemplate the mind 
itself; — and we may reason and form opinions just as philoso- 
phically about it. But we have a higher object in view than 
that of rendering the foregoing distinction probable. 

(1) This opinion is sufficiently ridiculed by Mr. Lawrence, («) and Dr. Brown, {b) 
as well as that regarding the material properties of life. But the former is not good 
authority in spiritual matters, and the latter deals too much in spirit Denials of this 
nature are altogether gratuitous. They are made without offering a shadow of rea- 
son, — and to give them their only point, they are sent forth in the dress of satire. 

(2) Scott’s Diary, March 14, 1826. 

(а) Lectures on Physiology, itc. p. 78. 

(б) Lectures on the Philosophy of the Human Mind, vol i. lec. 7 It 9. Also, his 
Inquiry into Relation of Cause and Effect 


Digitized by Google 



VITAL POWERS. 


85 


Physiologists, who ascribe the phenomena of life to chemical 
forces, get entangled in a labyrinth of difficulties. This we have 
abundantly shown in different places. We have seen the learn- 
ed Muller in this dilemma ; generally mounted upon the che- 
mical hobby, but now and then springing upon our Pegasus ; 
and finally going off upon the soul itself. “We do not assert,” 
he says, “ that the essence of the mind has its seat in the brain 
alone. It is possible for the mind to act, and receive impres- 
sions, by means of one organ of a determinate nature, and yet 
be present generally throughout the body.” Indeed, he thinks 
that “facts prove conclusively, that the mind, although its only 
seat of action is the brain, is itself, nevertheless, not confined to 
it.” But our author’s facts show, also, that he considers the 
mind the vital principle in all parts ; — and thus provided, it 
certainly becomes less remarkable that chemical forces should 
play their otherwise inexplicable part in the animal economy, 
when subjected to the direction and restraint of such an intelli- 
gent agent. It will of course, therefore, be supposed that our 
author goes farther than ourselves, in considering the vital prin- 
ciple perfectly immaterial and immortal. But it is not so, — at 
least in respect to its immateriality. This is shown by the “two 
facts,” which our author considers “sufficient” “to prove con- 
clusively,” that the mind or vital principle is not confined to the 
brain. “ The one is, that animals low in the scale, as planaria, 
&c. are divisible, and that some propagate their species by spon- 
taneous division. It is evident from this fact, that the vital 
principle is divisible ; but since each portion of the divided ani- 
mal evinces a separate will and special desire, we have a distinct 
proof that the mental principle of these lower animals, whether 
it be or be not identical with their vital principle, is also divisi- 
ble. The second fact is, that the mental principle in the higher 
animals, also, in man even, is, like the vital principle, in a cer- 
tain limited sense, divisible .” (*) 

Our author’s argument, as it respects man and the upper 
ranks, is founded mainly upon the phenomena of generation ; 
and although it may be that our author would not advocate 
materialism, in its proper acceptation, yet when he comes to the 
divisibility of the soul of man “in a certain limited sense,” 
and associates it, as a parallel case, with the complete diversi- 

(1) Element* of Physiology, voL L p. 819. 
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bility of instinct, or, as our author calls it, “ the mental princi- 
ple,” — in the lowest animals, it appears to us but little better 
than materialism. This grows, in part, out of our confounding 
together mind and instinct ; in part from identifying both with 
the vital principle; and, in part, from speculating upon a subject 
so far beyond all human comprehension as the endowment of 
the foetus with a rational, immaterial, immortal soul. ( J ) 

Addressing ourselves to those who strictly believe with us in 
the Mosaic history, we think we may find in Revelation some 
proof that even the forces of life are unique and have no types 
in any other department of nature. We premise, however, that 
we have no belief that any knowledge has been imparted by 
Scripture in relation to special matters of science ; but that much 
may be inferred from the account of creation as to the nature of 
the forces by which living matter is governed. ( 2 ) On looking, 
then, at the account given by Moses, we find a very extraordi- 
nary and specific description of the manner in which man was 
brought into existence, and which distinguishes his creation from 
that of inorganic matter. “ And the Lord God formed man out 


(1) Oar author farther says, w in favour of the view, that the mind is merely a 
particular manifestation of animal life , may be urged the fact, that it is not confined 
to one class of animals, or to man, hut is possessed even by the laoest creatures.” 
Again, “ on the other hand, for the opinion that the mental is independent of the 
vital principle, it may be urged that one whole division of organized living beings, 
namely, plants, are destitute of all mental manifestations. This objection may, how- 
ever, be met hy the supposition, that the vital principle is in a latent state in relation to 
its mental actions ,” &c. And again, “ if there be no body which does not possess an 
energy, a force, or action, — may not the mind itself be the property resulting from a 
certain condition or combination of matter in living beings ? What is the cause of ab- 
sence of all signs of mental acting in the body after death ? Is it that the matter has 
lost its peculiar condition or composition, — the united action and alteration of its 
vivified atoms ; and that these, their condition being altered, henceforth manifest other 
properties ? Or is it that the mental principle has really separated from the 
body ?” (a) 

In another place we have adverted to other late speculations of a similar nature, 
and endeavoured to show that these are the fruitful sources of error in other branches 
of philosophy, and of that imputation of skepticism which rests heavily upon natural 
philosophers ; who, of all others, should most avoid these quicksands, which never 
fail to make shipwreck of character, of truth, and morality. A mind thus biassed 
loses, also, its influence in propagating useful information, — since all its inductions 
are distrusted, if its direct affirmations be not justly subject to doubt 

(2) All species of learning should be made subservient to Scripture ; but Scripture 
can rarely be brought to the aid of science. 

(a) Ibid. pp. 822, 824. 
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of the dust of the ground, and breathed into his nostrils the 
breath of life, and man became a living soul.” 

Here was no agency of the chemical or physical powers. 
The whole plan, also, was perfectly distinct from that of inor- 
ganic matter. The fabric of the new being had no analogies 
with the former, and his phenomena were all distinct and with- 
out a semblance to anything that existed before the beginning 
of vegetable life. This, in itself, supplies an irresistible proof 
that new forces (or the same as designed for animals and vege- 
tables,) were created for the government of his organization, and 
to constitute the essence of his life. But, as if to convey a full 
and distinct impression that man is not the creature of the phy- 
sical forces, nor amenable to their operation, the inspired writer, 
after informing us that all the varieties of organization were di- 
rect and specific acts of God, and thus contradistinguishing or- 
ganic from inorganic matter, proceeds to state the manner in 
which life was imparted to the miraculous fabric of man : — “He 
breathed into his nostrils the breath of life, and man became a 
living soul.” Now, it cannot be philosophically contended that 
thi3 act relates alone to the soul of man ; for, in the first place, 
the annunciation refers as well to Zt/e, in its ordinary ac- 
ceptation, as to the soul. The original language imports a dis- 
tinction which clearly substantiates the foregoing construction, 
and leaves no room for cavil. Commentators agree that the 
Hebrew words relate even more to the animal powers or animal 
life, than to the soul. (*) 

But, however this may be, in assuming Scripture as a ground 

(1) “Hebrew, (plural) breath of lira ; intimating, aa some have supposed, that 
man possesses the vegetative life of plants, the sensitive life of animals, and that 
higher rational life which distinguishes humanity. The action is evidently spoken 
of after the manner of men. w Again, 11 Hebrew, became to a living soul. The phrase 
living soul, is, in the foregoing narrative (Genesis i.) repeatedly applied to the inferior 
orders of animals. It would seem to mean the same, therefore, when spoken of man 
that it does when spoken of beasts, viz. an animated being, a creature possessed of 
life and sensation,’ 1 fee. “ As to the intellectual faculties which raise man so far 
above the brute creation, we find no term that expressly designates them in any 
part of the sacred narrative. This seems rather to be implied in what is said of his 
being made in the image of God, 11 fee. “ Indeed, it may be remarked that the Scrip- 
tures generally afford much less explicit evidence of the existence of a sentient imma- 
terial principle in man, capable of living and acting separate from the body, than is 
usually supposed. 11 (a) 

(a) Prof. Bush’s Notes, Critical and Practical, on the Book of Genesis, pp. 53, 54. 
1839. 


Digitized by Google 



88 


VITAL POWERS. 


of argument, it is manifest that man was completed in his struc- 
ture without life before he became endowed with a soul, (’) — and 
that the act which created his soul, bestowed also, the vital 
forces. One appears to be as much a new creation, distinct from 
the forces of dead matter, as the other. When man was already 
perfected in his structure, he was without life. But by the act 
of breathing into his nostrils, his peculiar physical life and his 
soul were simultaneously created ; and such is their companion- 
ship whilst life continues, that some philosophers have considered 
them identical. And how perfectly in harmony is all this with 
the exit of man. His soul and the vital forces leave the cor- 
poreal frame simultaneously ; nor will either be restored but by 
another act of creative energy. 

But again, it cannot be said that the soul itself constitutes the 
life of man, — leaving out all physiological facts, — since brute 
animals and plants have as much the specific forces of life as 
man, — and since, also, reason and Revelation enforce the belief 
that animals and plants have no soul. 

But it is objected, perhaps, that plants and animals were cre- 
ated antecedently to man, and that we have no such account of 
the creation of the same vital forces which equally appertain to 
animals and plants ; though we think, in a modified state as it 
respects the latter. We grant the objection is apparently reason- 
able ; and could it not be obviated, it would affect the validity of 
our argument. But let us try. In the first place, all will admit 
that the expression of “breathing into the nostrils of man” is 
probably figurative, and intended only to imply a perfectly spe- 
cific act of creation, — that nothing analogous to the creation of 
the vital forces and the soul had been performed till animated 
matter was created. The inspired writer, however, chose the 
most intelligible and emphatic mode of conveying the informa- 
tion, — since nothing is so familiar to man as that he lives espe- 
cially by breathing. ( 2 ) And this, also, is another proof to our 

(1) This and its analogies are the only instances in which it can be said that»the 
act of creating did not involve the simultaneous production of the forces by which 
matter is governed. The whole work of creation was miraculous, and therefore is 
not connected by any analogies with the subsequent processes of nature. 

(2) Hence, also, Hippocrates calls the air, the pabulum vitcc. He distinguishes 
aliment into three kinds, — victuals, drink, and air, — the last of which he calls 
vital, (a) 

The manner in which the creation of man is announced is clearly intended to coo- 
ts) De Flatibus. 
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mind, that the inspired writer intended to be fully understood, 
and in that most obvious sense which reason dictates. He was 
speaking to the ignorant, as well as to the man of science. For 
a like reason, also, we are told that the sun stood still at the com- 
mand of Joshua ; and even in these astronomical days, we con- 
tinue to speak of his rising and setting. And yet such is the 
consistency of man, the miracle has been denied, because science 
has discovered that the sun is always at a stand. Even now, 
should the earth’s rotation cease, the expression of Joshua would 
still prevail. 

Lucid brevity, also, is a sublime characteristic of the account 
of creation. It was enough that the account of man’s creation 
should be fully stated, to enable the greatest skeptic to understand 
that the same life which appertains to animals and vegetables 
was created in the same way. Man was taken as an example 
of information on this subject, being the most perfect of created 
organization. The analogies amongst all their vital phenomena, 
and the equal disappearance of those phenomena after death, are 
so perfectly plain, that none can doubt the identity of the forces 
upon which they depend, (especially amongst animals,) or that 
they came into existence by analogous acts of their Creator. But 
we have, however, in relation to brute animals, exactly the same 
account of their formation out of the earth as in the case of man, 
the inspired writer seeming little disposed to leave any ground 
to the unbeliever. It is true, there is nothing said, as in the 
case of man, as to the successive steps observed in their creation. 
But it is just so in respect to woman, of whose creation there is 
nothing said in the way of repetition ; the general plan having 
been indicated in the account of man. It is said, however, that 
she was made out of a rib of man, as this was a distinct circum- 
stance, and illustrates very emphatically the relation which the 
sexes bear to each other. Man is also connected with animals 
by instinct itself, as well as by other analogies not less striking. 

Even in respect to the vegetable kingdom, a remarkable analo- 

tradistinguish the materials which compose his structure from the principles which 
animate it. His lifeless body was made of the earth ; his living powers proceeded, 
as it were, in a more direct manner from the Almighty himself ; and hence, again, 
the most intelligible mode of conveying the latter knowledge, was after the manner 
of man. Solomon understood the subject in this way ; thus : — “ then shall the dust 
return to the earth as it was ; and the spirit shall return unto Qod who gave it.” — 
EccL xii. 7. But we have already seen that the spirit and the vital powers were the 
united result of a single act. 

12 
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gy prevails. Moses affirms the creation of “ every plant of the 
field, before it was in. the earth, and every herb of the field, before 
it grew ; for the Lord God had not caused it to rain upon the 
earth, and there was not a man to till the ground.” 

We have said that man (and animals also,) was at first an in- 
animate apparatus. But had the forces of inorganic matter 
been adequate to carry on the operations of organized matter, 
man would have been a living body before the act of “breathing 
into his nostrils,” or, in language divested of a highly expressive 
metaphor, before the act of creating his living essence. The 
physical forces, already existing, would not have been created 
anew for the special use of organized matter. This reasoning 
is only in conformity with the admitted fact, that the Almighty 
does nothing superfluous, — nothing that is useless. The 
vital forces of man, then, came into existence with his soul, as 
did those of animals along with instinct. And pursuing the 
descending analogy, we come to simple organic life, as manifest- 
ed in the vegetable world. But here it is plainly modified, and 
the living forces are evidently of an inferior order ; and as we 
descend along the inferior vegetables, we come at last to discover 
some resemblances betwixt the lowest forces' of life and those 
which rule in the inorganic world. Still the disparity between 
the forces, as indicated by their effects, is at least as great as the 
difference between the lowest species of organic matter and inor- 
ganic; and the very differences are best denoted by the differ- 
ences in the results of their respective laws. 

The analogy, however, is very remarkable betwixt the forces 
of vegetable and of animal organization, — as we infer from the 
striking coincidences in their phenomena. But the modifications 
which exist have even their type in the highest species of organi- 
zed matter ; for there is the clearest proof, that the same forces 
are modified in different tissues of the same animal, and more re- 
markably so in different species of animals. 

It appears, therefore, that there prevails amongst the organic 
forces of different species and varieties of organized matter, a 
series of exact variations, which constitute a chain of analogies 
adapted to the nature of the organized matter, more imposing in 
its designs and sublimity than those affinities which connect or- 
ganization itself, or the materials of the inorganic world. 

From the foregoing observations, it appears that we have noth- 
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ing analogous to the vital forces, animal or organic, in the 
simply material world. But it is otherwise when compared with 
the world of mind and instinct. Here are properties which bear 
some resemblance in their phenomena, (particularly through 
their associations with the vital forces,) with sensibility, sympa- 
thy, irritability, mobility, — all of which are distinct forces, and 
yet, as with the mind and its properties, it has never been ima- 
gined there are as many distinct species of matter. Nor are 
they, as we have said, exactly the same in any two distinct 
parts ; having, indeed, a great variety of modifications. Sen- 
sibility is remarkably varied, as denoted by its adaptation to dis- 
tinct and very different agents, in its relation to the different 
organs of sense, — to say nothing of the complex nature of the 
principles on which the reflex processes depend, and the invo- 
lutions of sensibility and sympathy in those remarkable opera- 
tions. ( 1 ) It is the same, more or less, with irritability, and 
organic contractility. 

But, besides these specific modifications, the organic forces 
are liable to change from the action of external causes, just as 
the properties of the mind are liable to analogous influences 
when the organic forces of the brain become modified in the 
foregoing manner. These modifications, too, like the natural 
varieties in the organic powers, appertain to the particular 
parts upon which the foreign agents have made their impression, 
and do not shift from one to another ; though, from the connec- 
tion of the organic forces with the principle of sympathy, analo- 
gous modifications may be communicated from one part to 
another through the medium of this power ; or, as we think it 
probable also, through sympathetic relations amongst the organic 
forces that exist independently of the nervous principle of sympa- 
thy. And without intending, in the least, to identify the immortal 
soul with the perishable vital forces, we may trace an analogy 


(1) Mailer goes into an elaborate inquiry, to ascertain whether “ the nervous prin- 
ciple or force of the motor fibres is different in its quality from that of the sensitive 
fibres.” It would appear that the difference is highly probable. As to the organic forces, 
he mainly inclines to the chemical theories. But he fully recognises the vital force 
of the nervous system, and objects to the opinion of a nervous fluid. ** All these 
considerations,” he says, “ teach us that the existence of a regular circulation of 
the nervous fluid, from the brain and spinal chord through the nerves back to the cen- 
tral organs, cannot be demonstrated, and in the present state of our knowledge ap- 
pears very improbable.” (a) 

(«) Elements of Physiology, voL i. pp. 723, 727, 728. 
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betwixt them in the entire subversion of one property of the 
mind, and abolition of sensibility, or organic irritability, in one 
or more parts. 

It is manifest, therefore, that we are not defending the doctrine 
of a “spiritus archasus,” or an “intelligent soul;” but of various 
forces which are temporarily inherent in organized matter. Nor 
does this view exclude their dependence upon a common sub- 
stance, such as we have endeavoured to describe. 

The vital forces cannot be generated by matter, since upon 
them organization depends ; nor by the forces of physics, since 
these are perfectly incapable of restoring the structure, or even 
its elementary composition, after the organized matter is decom- 
posed ; or, of reanimating the machine after decomposition has 
begun ; whilst, on the other hand, these are the forces which lay 
waste the structure, and only so, after the signs of the vital forces 
shall have totally disappeared. 

Again, if the vital forces be strictly material, like electricity, 
which abounds as much in the dead, as in the living body, it is 
impossible to conceive of their extinction, or, perhaps, even of 
death itself. It is not the soul which first leaves the body. 
There is a failure, and sometimes a near extinction of other forces, 
before the flight of the spirit. The mind may continue remark- 
ably unimpaired in the midst of the ruins of the organic powers ; 
and this is another proof that Muller, and his school, are wholly 
wrong in regarding the soul as the vital principle, so far as they 
acknowledge the existence of such a principle. 

We have said there is nothing, perhaps, analogous to the vital 
forces in the inorganic world. We reach this conclusion through 
the only medium of knowledge, the effects of causes. We should 
have excepted a certain character appertaining to light, caloric, 
electricity, magnetism, gravitation, &c. These are so subtle, 
that it is undetermined whether they be really matter, or some- 
thing different from matter ; and this is one reason why they are 
called “ imponderable substances.” Imponderable matter would 
have been theoretical. Electricity, heat, and light, are capable, 
also, of penetrating the densest substances. Some consider them 
identical, whilst others suppose them to be little better than ima- 
ginary existences. Those who identify electricity with the nervous 
power, or with other forces of life, constantly avoid every expres- 
sion that shall imply a materiality of the latter. In the very com- 
parisons which they make, it is “ nervous influence” which they 
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use ; rarely, if ever now, nervous fluid , — whilst in the same 
paragraph stands in opposition the term electric, or galvanic 
fluid . There is everywhere manifested a suppressed conscious- 
ness, as it were, that the forces of life cannot be measured by 
those of inorganic matter, or by inorganic matter itself. 

If the forces of life be essentially material, we must suppose, 
in the propagation of individuals, that they are divided betwixt 
parent and offspring; and that they must, in this way, either 
sustain a great diminution or extinction after many generations, 
or, that they become multiplied in every individual. The last of 
these propositions may be true, though very improbable ; but if 
there be an alliance to immateriality, the fact which spirit sup- 
plies upon this question, will, at least, considerably simplify the 
subject. The soul is transmitted undivided and entire, — and we 
have reason to believe that such, also, is the case with the forces 
of life. The latter can only be true by admitting their analogy 
with spirit. 

But in whatever sense we regard the vital, the physical, the 
chemical forces, and spirit, each has as much a positive and dis- 
tinct existence as the matter which we see and feel. 

We are fully sensible, however, that we cannot reach the abso- 
lute nature of the forces of life, any more than the forces of 
physics ; and it is lar less for the purpose of ascertaining their 
intrinsic nature, which, in an abstract sense would probably be 
useless, that we have made the foregoing remarks, than to 
show that the living system is governed by forces entirely pe- 
culiar to itself. Having no other object than the latter, we shall 
go on with our suggestions ; and although we do not exactly hold, 
with Abemethy, that “ our theories, hypotheses, or opinions, refer 
to one and the same act of the mind,” we yet agree with him, 
that “ they should be verifiable or probable, and should ration- 
ally account for all .the known phenomena of the subjects they 
pretend to explain ; and that, under these circumstances, it is 
allowable to maintain them as good, until others more satisfactory 
be discovered.” We feel, too, that “ no man, who thus theorizes, 
need feel shame in this employment of his intellectual powers ; 
no man need feel arrogance, for it is acknowledged that his 
theory is but a probable and rational conjecture.” (*) 

If the theory of a nervous fluid, vibrations, &c., will best ac- 
count for the phenomena of sensation, and other actions con- 

(1) Lectures, &c. 
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nected with the nervous system, there are others equally re- 
markable, which are independent of that system, and therefore 
implying the existence of other causes. A principle, however, 
of the nature which we are endeavouring to illustrate may be 
common to the whole organism, and be associated with every 
part, as the soul is with every part of the brain. And if we rely 
- upon the phrenological modifications of the mind in the differ- 
ent parts of the brain, which we only admit as true in a limited 
extent, we may have some conception how the vital principle is 
modified by the nature of the parts in which it is implanted ; 
or rather, how it may manifest distinct powers in different parts. 

We go, in the main, with Haller, Bichat, and Hunter ; though 
we think the latter has exposed the doctrine of life to the mis- 
apprehension of many by figuratively imputing to the vital 
forces something like intelligence. Thus, he says, “ the body, or 
parts of the body, have a recollection of former impressions, when 
impressed anew,” &c. ( l ) though he evidently means no such thing 
in a literal sense. This is shown by the extraordinary, and almost 
absurd use he makes of the word soul, in speaking of mere phy- 
sical powers. Thus, he says, “ what is simply mechanical, that 
is, made of inert matter, must have, as it were, a soul, to put and 
continue it in motion.”( a ) These are unhappy figures of speech, 
since they are liable to reproach, or to introduce corruptions 
into philosophy. Mr. Hunter has, also, given offence by speak- 
ing of the powers of life in the aggregate, and calling them col- 
lectively, as we do, the vital principle ; when it is obvious from 
the manner in which he treats of irritability, the principle of 
motion, sympathy, See. and the modifications of inflammation, 
that his conceptions of the properties of the organic force were 
the same as understood by his eminent objectors. “ I shall carry 
my ideas of life,” says Mr. Hunter, “ farther than has commonly 
been done. How far every part has an equal quantity of life, 
or the powers of life , is not easily ascertained.” ( 3 ) It is re- 
markable, however, that they, who most deride Mr. Hunter’s 
opinion of the vital powers, constantly employ the same expres- 

( 1 ) On the Blood, be. p. 90. 

(2) Lectures on the Principles of Surgery, p. 12. 

(3) On the Blood, &c. Introduction, p. 3. 

Bichat has been misapprehended in the same manner, as to his use of “ organic 
sensibility.” He gave to the term the same distinct import which others intend by 
irritability and excitability. 
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sion, or something like it, when speaking, in a general sense, of 
the phenomena of life. 

The whole of our subject rests entirely upon the observation 
of phenomena; and these, for wise purposes, afford but little 
information as to the absolute nature of the causes, a knowledge 
of which would be of no practical advantage to man. “These 
are the mysteries of our God, which in his Divine Providence, 
farre do excell whatsoever things else, shewing man’s wisdome 
meere foolishnesse.” ( l ) Who shall resolve the problem, and tell 
us the nature of that principle through which an intense degree 
of cold is not only resisted for a time ; but, by which, in the hi- 
bernating animals, the natural temperature may be re-established 
by the progressive operation of cold after the heat of the body 
shall have reached that minimum which threatens a destruction 
of life? 

We are as much in the dark as to the essence of all forces, 
as Fontenelle’s opera spectators, who only enjoyed the effect of 
the scenes and machinery, without seeing the weights and pul- 
leys on which the different movements depended. ( a ) But we 
know the latter to be necessary to the effects which were ob- 
served, and we know also, that there must be different powers, 
when different effects will not result from a common power. 
Those effects, according to their extent, enlighten us as much in 
respect to the existence and nature of one power as another. 
Just so, “by the colour, figure, taste, smell, and other sensible 
qualities, we have as clear and distinct ideas of sage an£ hemlock, 
as we have of a circle and triangle.” ( 3 ) In respect to the vital 
and other forces, the difficulty consists in our being conversant 

O) Woodall’s Surgeon’s Mate, p. 196. 1617. 

“ That the intelligence of any being,” says D’Alembert, “should be able to reason, 
till be loses himself, on the existence and nature of objects, though condemned to 
be eternally ignorant of them ; that he should have too little sagacity to resolve an 
infinity of questions, which he has yet sagacity enough to make ; that the principle 
within us, which thinks, should ask itself in vain what it is that constitutes its 
thought, and that this thought, which sees so many things, so distant, should yet not 
be able to see itself, which is so near ; that self, which it is, notwithstanding, always 
striving to see and to know ; these arc contradictions, which, even in the very pride 
of our reasoning, cannot fail to surprise and confound us.” And yet, they who thus 
reason in relation to the soul, and “ tho existence and nature of objects,” deride the 
existence of vital powers, because they are only known, like the soul and all things 
else, by their phenomena. 

(2) Plurality des Mondes, Conv. 1. 

(3) Locke on the Human Understanding, b. 4. c. 3. sect. 26. 


Digitized by Google 



96 


VITAL POWERS. 


with matter, and our inability to appreciate the nature of force 
abstracted from matter. This difficulty would vanish, however, 
if we would regard the effects of force in the same way that we 
do the sensible qualities of matter, and we should have as clear 
an idea of the former as of the latter. We have, in the various 
degrees of spirit, an illustration of this principle; and in the 
forces of life, (to draw on other analogies,) we think that we per- 
ceive a connecting link betwixt the forces of inorganic matter 
and spirit. 

There are no violent transitions in nature. The material ex- 
istences pass gradually, as it were, into each other; (*) and so 
we have reason to think it is with the spiritual. Its gradations 
progressively increase from their lowest state in the inferior 
animals up to the angels, where it bears some affinity with God 
himself. The most exalted have been sometimes embodied with 
matter; and in man the association of spirit and matter is per- 
fectly intimate, as, also, is instinct in animals. The forces of 
life are particularly concerned about sensation ; and here, again, 
there would be a violent interruption of the law of analogy, 
were there not something intermediate betwixt spirit and matter, 
a bond of union as it were, through which impressions upon the 
senses should reach the spiritual existence. ( a ) We may fancy 


(1) It is well said by the philosophical editor of Mr. Hunter’s Lectures on the 
Principles of Surgery, that “ it is highly probable that the different proximate elements 
of vegetable and animal substances hold different ranks in the scale of organized 
substances, in the same manner that one animal ranks higher in the scale of orga- 
nized beings than another. Thus, starch, sugar, and woody fibre among vegetable 
substances ; and gelatin, albumen and fibrin among animal substances, are raised, as 
it were, from one to the other by successive processes in the animal and vegetable 
economy.” (o) Mr. Hunter has the same idea ; and we quote it especially as the 
fact shows the great improbability of chemical agencies in the functions of life. 
In the process of vivification, “ vegetable matter,” says Mr. Hunter, “ goes through 
intermediate stages, in which it is neither vegetable nor common matter ; the same 
with animal matter.” So we should arrange in the foregoing order, blood and gas- 
tric juice. The latter becomes more highly vitalized by the organic force of the ca- 
pillaries ; and by its action on dead organic matter, it performs the first step in the 
process of bestowing the organic force, or life. 

(2) Something analogous to this appears to attend the moral discipline of the 
Governor of the Universe. It may be illustrated by an example. “ In God,” says 
Haller, “ all is order, and that in the greatest perfection.” “ The inseparable con- 
nection which there is betwixt bad actions and the natural consequences of the dis- 
approbation of God would be broken, were an act of his grace to enlighten and sanc- 
tify immediately a depraved and uninformed mind.” (6) 

(a) p. 14, note. 

( b ) Haller’s Letters to his Daughter. 
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it to be electricity ; but this no more aids the understanding as 
to the communications from matter to the immaterial existence, 
than if we regard the nerves, per se , as the instruments. 

There is a property, however, appertaining to the principle of 
life, which appears to us to be perfectly intelligible in its func- 
tion, if we allow its phenomena to carry their proper weight. 
This is the power of sympathy, forever in operation in all or- 
ganized matter. It forms a bond of union betwixt the other 
forces of the vital principle, betwixt those forces throughout the 
system, and possibly betwixt them and the soul. It connects 
matter with spirit. It is an intercommunication which should 
not be overlooked in considering our suggestions on the subject 
of progressive analogies, from organization up to the mind; 
these last constituting the extremes. 

It may be said, that it is the tendency of the foregoing doc- % 
trine to assign an immortal spirit to brute animals. We think 
not ; although we cannot doubt that the substance on which in- 
stinctive actions depend, is immaterial. It is the first link in the 
great chain of spiritual existences ; and agreeably to the law of 
ascending analogies, the manifestations of a spiritual essence in 
animals should be very low; and this, too, progressively de- 
creasing as we descend along the great chain of animation. 
But the extinction of any thing will not effect the principle of 
analogy in its relation to existences.^) We know nothing of 
the order of Providence, (excepting what is revealed,) after the 
system of ascending analogies amongst existences is broken up ; 
and all reasoning from analogy is then at an end. 

The analogy betwixt mind and instinct is inferred from the 
coincidences in many of their phenomena, and even from the 
subservience of the brain to their respective functions. Other- 


The supposition of an immateriality of the vital forces which has been made by 
some, but which we do not defend, has been often ridiculed, but never opposed by 
a fact or a reason. Mr. Lawrence is amongst the most hostile ; but he takes the 
same occasion to insist upon the materiality of the soul, and to misrepresent Mr. 
Hunter's views upon the subject of the vital powers, (a) 

( 1) Perhaps we ought to say, without any ambiguity, that we have no faith in the 
strictly reasoning powers of animals. They have no association of ideas ; and one 
generation never lays up the gains of the past, or makes any improvement upon 
them ; and as to the duration of their spiritual existences, we believe they totally end, 
when animals have answered their final cause in subserving the uses of man, — just 
as the vital forces become extinct when their intention is fulfilled. 

(a) Lectures on Physiology, &c. p. 78, el patsim. 

13 
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wise, the higher animals having a brain similar to that of man, (*) 
did we not suppose some spiritual essence connected with it, 
analogy would be so strong in this case as to establish exclusive 
materialism in respect to the spiritual functions of man, which 
are so manifestly connected with the cerebral system. If the 
brain be necessary to the operations of the soul in man, and 
evidently designed for this special purpose, it would be an ab- 
surdity to suppose that precisely the same organ has been given 
to animals for a different purpose, or that it should be capable of 
any independent functions which do not appertain to the same 
organ in the human species. Again we see the same passions, 
and other instinctive operations, in animals and in man, are alike 
affected by affections of the brain. We see, also, that the instinctive 
powers of animals may be improved, to a certain extent, like the 
intellectual powers of man, and by the same methods. But we 
have only connected this inquiry with our subject, to illustrate 
the universal law of ascending analogies in every department of 
created existence, — running, too, from one department into an- 
other, — and to obviate objections to our conclusion as to the in- 
termediate nature of the vital forces betwixt spirit and matter, 
— since it is manifest that animals, as well as man, are governed 
by the same vital powers. 

This part of our subject naturally leads us to speak, again, of 
the complete extinction of the forces of life, when the spiritual 
leaves the material part, — and of the impossibility of supposing 
the extinction of purely material forces. But we have, in the 
extinction of the instinct of brute animals, a complete exempli- 
fication of the annihilation of spiritual forces ; — and this, to our 
mind, is an index to the nature of the vital powers. 

We are, however, so much the creatures of sense, that we 
shall probably still go on explaining everything appertaining to 
life by some tangible or visible cause, or by some laws with 
which we fancy ourselves to be better acquainted. We have 
already cited several examples ; and if we take up any writer, 
indifferently, it is more than an equal chance that our authori- 
ties will be increased. Thus, here is Sir G. Blane’s Medical Lo- 
gic : “ The changes,” he says, “ accomplished by the actions of 

(1) It is true, there are certain anatomical differences; but they are no greater 
than might be inferred, a priori, from the differences betwixt reason and instinct. 
Soemmering discovered fifteen betwixt the brain of the tailless ape and that of man. 
But the general character is the same. 
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life may be conceived to be effected through the agency of some 
imponderable fluid; such as electricity, light, or magnetism. 
We may conceive, for instance, that each gland may be furnished 
with a sort of voltaic apparatus for effecting its specific change.” (‘) 
But did any of the foregoing substances ever reproduce the phe- 
nomena of life in a dead subject, although the organized struc- 
ture, as we have shown, may remain unimpaired ? It is mere 
assumption to answer a speculative and unintelligible hypothe- 
sis, to affirm that structural derangement is necessary to death. 
If galvanism be the immediate cause of the deposition which 
constitutes the interstitial growth, what bestows vitality on the 
new formed matter 1 Or, if this vitality be imparted by specific 
powers of the formative instruments, why should not those pow- 
ers be adequate to the entire transmutation ? And if equal to 
such results, why not to all the purposes of life ? Is there any 
philosophy in the unmeaning multiplication of causes, — espe- 
cially when the superadded ones will not explain a single phe- 
nomenon, or a single result appertaining to living organized 
matter ? “ What,” says the same elegant writer, “ can be more 

incomprehensible in the whole compass of nature, than the art 
by which that conversion and secretion of elementary particles 
is effected, by virtue of which, bone, cartilage, muscle, mem- 
brane, and every other form of organized animal substance is 
created, at the very point of time and space, in which this con- 
version and secretion is called for, and then and there moulded 
into the form of the respective organs which they constitute ; 
that these organs should be precisely adapted to the ends of na- 
ture, — the growth of each keeping pace with all the others ; and 
that these unvarying processes of growth and repair, should go 
on with such harmony on both sides of the body, as to pro- 
duce that correspondence and symmetry which we behold !”(*) 
And yet, electricity, or magnetism, or light, are called in to ex- 
plain this mysterious process; whilst their operation in the inor- 
ganic world does not supply a single analogy ; and all that is 
known of living matter exhibits its independence of the laws of 
chemistry and physics. 

We have thus extended our remarks upon this important sub- 
ject, as we cannot believe that there can be any correct philosophy 
in physiology, any sound inductions in medicine, or any ra- 
tional practice of the healing art, without a correct understand- 
ing of the powers of life. All our inquiries upon these subjects, 

(2) Blane, ut Supra. 


(1) Medical Logic, p. 59. 
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turn wholly upon the vital forces ; — and he, who shall regard 
them as coincident with the powers that rule in the inorganic 
world, must, as it appears to us, travel a route upon which he 
will be forever losing his way. 

There can be no practical adherence to the phenomena of na- 
ture, where inductions are wrong as to her laws. The mind 
will be diverted by its false philosophy, and the shadow will 
be preferred to the substance. We could mention many exam- 
ples in distinguished quarters ; such, for instance, as the appli- 
cation of galvanism in the treatment of disease, upon the ground, 
either of its “ identity with the nervous influence,” or of its con- 
stituting the materia vitce . These fundamental errors lead to 
a thousand others, which, though more partial, swell the amount 
of corrupt philosophy and practical mistakes. It is the main 
cause of those speculations which have led to the treatment of 
local inflammations and inflammatory fevers by tonics and stim- 
ulants. It is the modern foundation of the humoral pathology, 
and the consequent treatment of “ the worst forms of fever by 
table salt.”( 1 ) This doctrine, however, as we shall see, was 
comparatively innocent, when nature was regarded according to 
her phenomena. It had its origin in other considerations than 
such as relate to fundamental laws. It was a mere pastime 
with the ancient masters ; or, if it received any practical indul- 
gence, it was generally kept in subordination to the dictates of 
nature. In another place, we shall see that the physical doc- 
trines of life have led to the hypothesis of spontaneous genera- 
tion, and have laid a foundation of infidelity. 

It is only within a few years, that the doctrine of the united 
agency of spirit and matter, in the production of thought, has 
begun to prevail, because philosophers were unable to conceive, 
and still more unable to demonstrate, the connection. The dif- 
ficulty was, the spirituality of mind divests its phenomena of all 
sensible appearances, and is itself the agent by which its own 
properties are investigated. 

If, then, matter and spirit may thus mutually act on each 
other, there will be little difficulty in admitting that sensibility 
and sympathy may exist in the nervous system in a state analo- 
gous to that of spirit, and as readily explain all their phenome- 
na, as that the reciprocal action of mind and of matter should 

( I ) See Essay on the Humoral Pathology. 


Digitized by Google 



VITAL POWERS. 


101 


determine the phenomena of thought and of muscular motion. 
That the primary impression in the function of sensation de- 
pends on such a principle seems probable, also, from the manner 
in which the great spiritual part is connected with the process, 
and from its consummating the function. The analogy may be 
thus extended to sympathy, and to all .the vital powers ; or, we 
may suppose that the same Wisdom, Which could contrive such an 
intimate connection between mind and matter, may have created 
in the properties of life an intermediate substance partaking of 
both, by which their relations may be more analogously com- 
bined. Nor would this arrangement be the less admirable from 
the circumstance of the coexistence of its several parts. And 
there appears to be less difficulty in supposing that the agents 
may produce their direct impressions on the intermediate princi- 
ple which we have indicated, than that the first impression is 
wholly on some material substance, like the electric fluid, which 
is then sent to the brain, and there exerts an effect on an imma- 
terial principle. The latter hypothesis, indeed, appears to be 
perfectly unintelligible, — since it is neither illustrated by fact 
nor analogies. Our intermediate substance, on the other hand, 
is recommended by the relations of mind to matter, and the 
great chain of analogies, and is peculiarly adapted to establish 
a connection betwixt those extremes. 

If there be any ambiguities attending the subject, are there not 
equally others in relation to all the principles of matter? But 
the difficulty is always recurring, that some sensible agent is 
wanting for sensible phenomena. In all the functions of a phy- 
sical nature, the operation of causes, — the consecutive motions, 
— the final product, — and their relations to each other, are more 
or less subjects of demonstration by the senses. The heart pul- 
sates, and the effect is always a movement of the blood. This 
process is so apparently mechanical, that it is comprehended 
by the most common intellect ; however it may overlook the 
essential springs upon which it depends. But, as we follow 
the courses of the blood to its ultimate destinations, we become 
as much entangled in the labyrinth of physical changes, as we 
can possibly be in those of the vital phenomena. The mind 
passes the interval of unknown operations, and connects the 
physical results with primary motions, as the seeming relations 
betwixt cause and effect. And yet, the intermediate processes 
were those on which all the consecutive phenomena depended, 
— which involved the operation of properties of whose nature 
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and modes of action it is impossible for imagination to conceive, 
but through the vital signs. These are every where numerous, 
diversified, and imposing ; and they supply an internal proof, if 
we may say so, of the specific nature of their forces, and the pe- 
culiarities of those forces, which appears to us irresistible. 
There are often certain facts which alone address themselves to 
the understanding, that carry a conviction which no sensible 
demonstration can produce. This is often exhibited in our 
courts of justice, — and a striking exemplification may be found 
in those analogies amongst the languages of the human race, 
which carry all nations back towards a common family. 

Will it, then, be said that there is no intelligible connection 
betwixt our vital properties, and the motions, and the physical 
results of organized matter ? What intelligible connection is 
there betwixt the properties of the soul and the motions of the 
brain? What intelligible connection betwixt the stimulus of 
the blood and the motions by ^hich bile is generated, unless 
you admit the peculiar forces for which we contend? What 
intelligible relation subsists betwixt the action of the liver 
and the production of bile ; or, what betwixt an excitant 
of the senses and the sensation that follows, — unless the 
same admission be made ? A common answer must, obviously, 
be given. They exist towards each other as cause and effect, — 
but wholly unintelligible without a primary agency, which is an 
antecedent cause ; and however impossible it was for the mind of 
a Newton to grasp the nature of that cause, he endeavoured to 
expound the affections of the nervous system, which he had no 
doubt were essential to all thought and sensation. But the oscil- 
lations of Newton, the contractions of Darwin, the vibrations of 
Hartley, the secretions of Galen, the galvanism of Galvani, the 
indefinite forces of the chemist, and the caloric and the magnet- 
ism of wilder imaginations, serve only to show, by their great in- 
congruity, that the hypotheses are founded on imaginary data, 
and that each has neglected the phenomena of life. 

With all the advantages, then, of subjecting our organs, and 
many of their motions, to the examination of our senses, what 
more do we know of their nature, their causes, their modes of 
operation, and their products, than we have learnt even respect- 
ing the mind and the brain, and their separate or united pheno- 
mena? It is chiefly by their effects, in either case, that we en- 
deavour to ascend to their probable causes. Who will demon- 
strate the nature of those physical properties by which foreign 
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agents produce their impression on the powers of vitality ? And 
yet so nice is our discrimination amongst them, as prompted by 
the vital signs which they produce, that it is one of the most im- 
portant objects of the physician to select from the great multitude 
of cathartics, of emetics, &c., a certain species whose properties 
shall best correspond with the modified signs of vital action ; 
and it is no unusual phenomenon, that of the whole range before 
him, he decides with accuracy, that there is one only which is 
well suited to the case. And his conceptions of the specific 
properties of the agent, and those of the organization, even in 
their modified state, are so comprehensive, that he may foretel 
their united result. He knows as much of the properties of one 
as of the other ; and that he admits their existence and specific 
nature is manifest from his deliberate action. Whoever pre- 
scribes for disease upon any other ground is a mere charlatan. 

Finally, the phenomena of life are as easily comprehended as 
those of inorganic matter, and denote as clearly, or even more so, 
the nature of their causes. Who, indeed, will define the nature 
of cohesion, gravitation, chemical affinities, &c. ? Like the pro- 
perties of life and of spirit, and their relations to matter, their ex- 
istence is only inferred from certain uniform phenomena, and 
from such, alone, we deduce their relations to objects of more 
sensible demonstration. We reach the connection betwixt com- 
mon matter and its properties, — betwixt the vital powers and 
organized structure, — betwixt the intellectual and moral facul- 
ties, and the nervous system, — the concurrence betwixt them 
in the production of certain effects, — and the differences in the 
nature of the several powers, by a common process of observa- 
tion. There are mysteries attending the same conditions of the 
whole which we must leave to the sole comprehension of the 
Great Author Who intended the whole to subserve the purposes 
in which we are alone interested ; Who has wisely secured to 
Himself the nature and control of first causes ; — and Who has 
thereby restricted our inquiries to the only useful end of know- 
ledge, their various phenomena. These may be so employed, as 
to answer the wants, the conveniences, and the various purposes 
of intelligent beings. Those are the springs of action which it 
might be unsafe for man to understand. 

In mechanical philosophy and in chemistry, we are contented 
with the simple observation of phenomena, and leave unattempt- 
ed the nature of the properties which they imply, or the modes 
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by which they operate. When we see two aerial substances re- 
sult by their admixture in a solid form, we ascribe the pheno- 
menon to the property of affinity, and are rather contented with 
our ignorance of its nature, than impelled to its investigation. 
We see that electricity is concerned, but we know not how. 
We see, however, that there is another force, which we distin- 
guish from electricity, gravitation, the forces of life, See., "by the 
effects of each. If we extend an elastic substance and then 
allow it to contract, we infer that the contraction depends on 
another distinct property ; but whose nature it would be folly 
to explore. When we regard the “ music of the spheres,” we 
know that there is a principle which forever operates with uni- 
formity in sustaining their relations; and by multiplying and 
comparing analogous phenomena, we find its influence extended 
to all matter ; but however adapted to the ambition of man, he 
has never ventured to explore its mysteries. As we ascend to 
organized matter, and arrive at a being to whom belongs not only 
physical properties of admitted obscurity, but others on which 
especially depend the phenomena of life, the subject has acquir- 
ed a grandeur too imposing for the submission of curiosity. De- 
feated, however, in his attempt to unfold the nature of the vital 
forces, the chemical physiologist, with the most unaccountable 
inconsistency, rejects all the clear indications that are supplied 
by the vital signs, and gives up to the feeble analogies of his own 
science. Others, again, not contented with establishing the dis- 
tinctions between the vital properties and the common forces oi 
matter, have endeavoured to expound what the mechanical phi- 
losophers have despaired of attempting in a less complex and 
more tangible subject ; or, where imagination has preponderated, 
it has laid hold on the prerogatives of the poet, and struck into 
existence the machinery of intelligent agents. They have thus 
exceeded the just limit of inquiry, which only ends with the re- 
sults of causes. There is nothing in the organic forces to justify 
the inductions as to their intellectual nature, — as little, we think, 
to show their absolute materiality, — whilst we believe we have 
offered some good ground for our conclusion that they hold an 
intermediate rank betwixt spirit and matter. 

Again, as we rise still higher among abstract principles, and 
reach the great labyrinth of intellectual existence, the mind is 
employed on its own constitution and endowments, and finds a 
subject replete with irresistible sublimities. It is now concerned 
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with its own properties, its modes of investigating other subjects, 
and is better contented with the restraints that may limit its ex- 
traneous knowledge, than with any ignorance of itself. The 
great principle which stimulates inquiry is now in full opera- 
tion, and the mind pushes on with the hope of reaching the con- 
summation of its desires in discovering the nature and the cause 
of its own being. Hence has arisen the philosophical science of 
metaphysics, and its various modifications, till they disappear in 
the doctrine of materialism. But it has been the fault of meta- 
physics to carry abstraction so far as to insulate the mind from 
the body, — to consider the intellectual properties, and their ope- 
rations, too independently of organized matter ; and the science 
is thus encumbered with mystery and discouraging paradoxes. 
But how strong the temptation to step beyond the legitimate pale 
of science, — how constantly analogies fail of their influence, 
and we grasp at the most latent conditions of spirit. One spe- 
culator contends that it exists as an independent agent, because 
matter can only be compatible with matter ; another, that such 
is its separate state, because he can see no necessity for its phy- 
sical union, — that it resides in the brain, or is disseminated in 
the body, roves through the nerves, or is shut up in the pineal 
gland, and presides over the organic movements, as over extrane- 
ous objects ; another descants on the elements of which it is 
composed and resolves them into separate existences, because he 
does not see an affinity among them, — no necessity for their 
co-operation, — or, this distribution may be better suited to some 
plan he may have made as to the organization of the brain ; — 
whilst another, like the rest, satisfied of their existence, yet ac- 
knowledging his ignorance of matter, whether dead or living, and 
admitting the distinctive forces by which they are governed, de- 
clares that he cannot comprehend the nature and the properties 
of spirit, and therefore pronounces it all a chimera, — that the 
phenomena of mind are nothing more than the results of that 
matter of which he also professes an absolute ignorance. 

The facts, then, being conceded, that we know not how one 
species of matter unites chemically with another, or how the 
needle traverses the compass, or how the electric fluid lights up 
the north or lies concealed in the clouds, or how the component 
parts of matter are held in juxtaposition, or its separate masses 
retained in their places, — all which, however, we know are de- 
termined by special causes, from constantly observing the rela- 

14 
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tion of phenomena, — we ate thus prepared to understand that 
the objections to the united action of spirit and matter are un- 
tenable, and that thought, every act of intellection, our sensa- 
tions, our passions, are the result of their co-operation. The one 
is as manifest as the other ; and the same method of proof which 
demonstrates the existence of the foregoing facts, conducts us to 
a like conclusion as to the forces of life. 

Mr. Hunter has some philosophical reasoning from affections 
of the mind to those of organization. “ The actions of the body, 
and the cause of these actions, with their effects, are exactly simi- 
lar to those of the mind ; and as we are sensible of the actions 
of the mind themselves, abstracted from their causes or effects, 
we reason about them as much as we can reason about their 
causes and effects. This is not the case with the actions of the 
body, — for in them we are only acquainted with the causes and 
effects, not the action itself; therefore our minds are only reason- 
ing about them from analogy.” ( l ) This mode of reasoning we 
are constantly and successfully employing in the science of me- 
dicine ; which, more than any other, is made up of inductions 
from analogy. What has been said by Mr. Hunter, in relation 
to analogies supplied by the mind, is a solid ground of inference 
in regard to the character of the vital forces ; and whether we 
have contributed any light, is a matter to be determined by 
others. It may be safely affirmed, however, that whilst no un- 
doubted analogies exist betwixt the phenomena of inorganic and 
those of living organized matter, they are not a little imposing 
as they respect organized matter and the mind. 


We conclude the foregoing essay in the language of Bichat : 
“ Examine all the physiological and all the pathological pheno- 
mena, and you will see that there is no one which cannot be ul- 
timately referred to some one of the properties of which we have 
spoken. The undeniable truth of this assertion brings us to a 
conclusion not less certain in the treatment of diseases, viz. that 
every curative method should have for its object the restoration 
of the altered vital powers to their natural type.”(*) 

(1) Lectures on the Principles of Surgery, lec. 9. 

(2) General Anatomy, applied to Physiology and Medicine, vol i. p. 17. 
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It being our purpose, in our several essays, to examine their 
subjects as critically as we may, this plan necessarily involves 
considerable detail, and a statement of many facts with which 
our readers may be familiar. We have particularly felt the im- 
portance of protecting our conclusions as to the vital powers by 
all the facts and argument we might command, since the odds, 
as it respects the opinions of philosophers, are so greatly against 
us. Nor would it have at all comported with the deep respect which 
we bear for their learning and genius, to have set up conflicting 
views, without a full exhibition of our reasons. We think that 
we have not even yet said ail that may bear us out in our doc- 
trines of life, — especially in relation to galvanism and electricity. 
The identity of this fluid with the nervous power, or the “ nerv- 
ous fluid,” as it has been often called, and its special agency in 
the vital and physical results of the living system, have been 
ably maintained by numerous philosophers ; among the most 
eminent of whom are Galvani, Volta, Aldfm, Michaealis, Ritter, 
Saucerotte, Barther, Rossi, Bellingeri, Humboldt, Valli, Monro, 
Fowler, Wollaston, Home, Rolando, De la Metherie, Ampere, 
Schweigger, Pfaff, Kellie, Becquerel, iErsted, Breschet, Brodie, 
H. Davy, Provost, Dumas, Philip, &c. Others, including some 
of the foregoing, it is well known, have advanced the doctrine 
that the galvanic or electric fluid is generated by all parts of the 
body, even by the globules of blood, and that it is the great 
agent in forming the products of vital actions. We shall, there- 
fore, consider some of the remaining objections in this appendix. 

Drs. Philip, Billing, ( l ) and most others, who defend the iden- 
tity of the nervous influence and galvanism, carefully avoid 
speaking of a nervous fluid ,— always calling it the “nervous 
influence,” whilst they speak of the electric fluid. Indeed the latter 
term is employed by Dr. Billing in announcing their identity ; 

(1) Principles of Medicine, p. 17 . 


Digitized by Google 



108 


APPENDIX. 


but fluid l, as applied to the “ nervous influence,” is evidently ob- 
noxious, — grating to the ears, — at least of the critics. And yet 
Dr. B. does not hesitate to speak of the “nervous influence being 
discharged into the muscles from the nerves ; and this dis- 
charge may be produced in a variety of ways, as by the blood 
in the heart or capillaries, the presence of food in the intes- 
tines,” <fcc. (‘) 

A most important fundamental inquiry has been wholly over- 
looked in the experiments and conclusions, which relate to the 
foregoing subject. There has been no attempt to show the ex- 
istence of that imaginary substance the nervvus fluid , — for fluid 
it must be, if identical with galvanism. 

It must be also borne in mind that experiments are not always 
to be trusted, where they are intended for the support of some 
favourite hypothesis. Thus, Dr. Philip states that in twenty- 
two cases of dyspnoea, he had given decided relief from the 
paroxysm by transmitting galvanism from the nape of the neck 
to the pit of the stomach. ( 2 ) On the other hand, Dr. Ramadge 
states that he has repeated these experiments in numerous cases, 
at two infirmaries for diseases of the chest, and that “ there were 
only two of them in which any benefit was obtained from its 
use.” ( 3 ) « It may be fairly said,” Dr. Forbes observes, “ to have 
failed in asthma.” ( 4 ) Electricity and galvanism have been long 
renowned as remedial agents in the hands of those who regard 
them as essential in the processes of life; and with another 
class on account of their marvellous effects upon inorganic mat- 
ter. But they have been most thoroughly tried in extensive 
hospitals, and in private practice ; and it may be affirmed that 
they have been found almost wholly wanting, even in those af- 
fections, (as in palsy, defective secretions, &c.) where, if in any, 
they should manifest their vital energies. 

Numerous experiments might be quoted to show that galvan- 
ism acts only as a stimulant Koestlin, ( 5 ) and others after him, 
have shown that the electric fluid hastens the hatching of eggs, 
and promotes the germination of seeds. Is it not analogous, in 

(1) Bichat says, “physicians generally attach no precise idea to the term rurvout 
influence; the habit of experimenting shows how much they have abused it.” (a) 

(2) On the Laws of the Vital Functions. 

(3) On Asthma, p. 147. 

(4) Cyclopedia of Prac. Med. Art. Asthma, p. 205. 

(5) Diss. de Eflectibus Electricitatis, kc. 

(a) General Anatomy, vol. 3, p. 223. 
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these instances, to the operation of heat ? It is a vital stimulus, 
and therefore can be no more allied to the principle of vitality 
than any other foreign agent. “ The heart,” says Dr. Phillip, 
“ may be seen performing its functions in the chick, in ovo, when 
no vestige of brain or spinal marrow can be traced.” This was 
one of the numerous instances in the way of the hypothesis, 
and which he attempts to explain by another, suggested by an 
equal difficulty attending the development of the human foetus 
bom without a nervous system. “ If the nervous influence ,” he 
says, “ be galvanism, there may be some apparatus in the ute- 
rine system, for collecting and supplying this agent, till the 
brain and spinal marrow can perform their functions, and which 
may continue to supply their place where they never exist.” 
The demerit of this explanation consists in its want of all foun- 
dation, and its application to another hypothesis which is equally 
deficient. But is there probably, also, the same galvanic appa- 
ratus in the egg of a fowl, to supply the temporary want of 
brain? Or rather, if galvanism be the nervous power, and 
will hatch an egg, should it not follow that the principle by 
which the hen hatches is equally the nervous power ? 

There has been some emphasis upon the supposed agency of 
electricity in developing the phenomenon of animal heat. It is 
true, like many other irritants, it will produce an increase of 
temperature ; but this is done, in an unknown manner, by their 
action on the vital properties of the solid s. Still, it no more 
proves the identity of electricity and the nervous power, or any 
other vital power, than it would appear, in the other case, that 
electricity, heat, and every irritant capable of exciting vascular 
action, are identical ; or that heat, alkalies, <fcc. are identical 
with the nervous power. 

But it is more probable that the effect of electricity in raising 
the temperature of the blood, when removed from the vessels, (') 
is only indirectly connected with its vital properties, and that it 
mainly depends upon chemical influences. The blood, being 
removed from die body, can acquire no real accession of caloric. 
What is developed was in a latent state. By some chemical in- 
fluence, the capacity of the blood for heat is diminished, and its 
extrication follows. This, it is true, is said to have taken place 

(1) See Philips’s Experimental Inquiry, &c., p. 175, and Scudamore on the 
Blood, p. 54. 
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only in arterial blood. But it only shows the probability of Dr. 
Davy’s conclusion that arterial has a less capacity for caloric 
than venous blood, (being in the ratio of *903 to -913,) and 
parts with it more readily. ( l ) Besides, since we think it must 
be that animal heat is a secretion, and, therefore, requiring the 
agency of the vascular system, there can be no analogy betwixt 
its generation in the body and out of the body. 

Again, the induction from the foregoing experiment would 
wholly deprive the solids of any participation in the production 
of heat ; and would afford us the unique phenomenon of an im- 
portant vital function going on in a fluid whose vitality is ques- 
tioned, and this, too, after its entire separation from every part 
that has contributed to its formation. But Dr. Philip remarks, 
that galvanism “ ought to occasion an evolution of caloric, as it 
effects the formation of secreted fluids,” — by which the de- 
pendence of animal heat on the solids is admitted ; and, of course, 
if true, the experiment must fail from the nature of the pre- 
mises. 

It is also said by Raspail, ( 2 ) and Davy, (’) that heat is either 
not evolved during the coagulation of blood, or that it actually 
falls. Still electricity may promote such mechanical or even 
chemical changes in the blood out of the body, as to elicit a de- 
velopment of caloric. 

But one affirmative experiment is as good as another, when both 
are simple, and conducted with care. Girtanner, ( 4 ) and others, 
have raised the temperature of the venous blood “ several de- 
grees,” by combining with it ogygen gas. ( 5 ) Which of the the- 
ories shall we adopt ; or, are oxygen, galvanism, and the ner- 
vous power identical ? 

“ Before we can expect,” says Dr. Philip, “ that the nervous 
influence can be made to pass through any other conductor 
than that to which it belongs in the animal body, there must 
exist a powerful cause soliciting it to some particular point. In 
a muscle of voluntary motion, there can be no such cause. The 
nervous influence is not attracted to the muscle ; it is sent to it 

(1) Philosoph. Trans. 1814. 

(2) Nov. Sys.de Chim. Organique, p. 361. 

(3) Joum. of Science and Art?, No. 4. 

Gordon says beat is evolved. Annals of Philosophy, vol. 4 . 

(4) On the Principle of Irritability. 

(6) See our Essay on Animal Heat. 
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by an act of the sensorium, carried into effect l}y the powers of 
the nervous organs, which are subjected to its influence; those 
organs, which, on the one hand, prepare that influence, and 
those which, on the other, convey it when duly prepared. The 
muscle is altogether passive till the influence is applied to it. 
But the case is wholly different with respect to theseat of many 
of the functions of the ganglionic system. We know from direct 
observation, that in many of them there is a cause constantly 
operating which solicits the nervous influence to their or- 

gans-” 0 

However true may be the foregoing facts, they show no anal- 
ogy betwixt the laws of electricity and the nervous influence ; 
nor will the former at all* explain the remarkable modifications 
of sensibility, muscular motion, and the phenomena of the gang- 
lionic viscera, that take place in the normal state of the body, 
and under circumstances of disease. How will this theory an- 
swer to the’ reflex function of the nerves? How will it explain 
the various phenomena obtained by Dr. Reid, ( 2 ) and others, in 
their experiments upon the par vagum, the glosso-pharyngeal, 
and the pharyngeal nerves ; or those which depend upon the 
more simple arrangement of the spinal nerves of sensation and 
motion? 

All that is said, however, in the foregoing quotation about 
galvanism being attracted or sent from the brain to particular 
parts, — that “ there must exist a powerful cause soliciting it to 
some particular point,” — that “ in a muscle of voluntary mo- 
tion there can be no such cause f fyc. is, certainly, the merest 
conjecture, — a perfect begging of the question. But since there 
is nothing apparent in the arrangement of the cerebral appara- 
tus, more than in other organs, by which galvanism may be ge- 
nerated, and nothing in either especially analogous to a galvanic 
battery, we see not how such a function can be philosophically 
ascribed to the brain, without some better proof. And then, as 
to the supposed conductors, are they any better than muscle or 
any other tissue? Can the galvanic fluid be transmitted along 
a nervous cord in a dead limb, without being equally distributed 
to other tissues ? That it appears to follow the nerve exclusive- 
ly in a living part, (not involved in a circuit,) is owing to an il- 


(1) London Med. Gazette, March 1837, p. 930. 

(2) Eding. Med. k Surg. Joura. Jan. 1838. 
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lusion that grows out of its manifestations as a stimulant to the 
vital forces. If we will to move a finger, — admitting the mind 
to have the power of discharging the cerebral battery, — why 
should not the whole arm be moved, and other muscles which 
are supplied by nerves connected with those of the arm ; — or, 
why, indeed, should not the galvanism discharged from the 
brain pervade, equally, every part of the body? By what as- 
sumption shall the mind limit its direction to an individual 
part? The nerves have no insulating power ; and what espe- 
cially proves that galvanism is not the nervous agent, is the in- 
terruption of the nervous power by a ligature around any ner- 
vous cord. So when galvanism is passed transversely through 
a nerve, the muscle contracts, although the galvanism do not per- 
vade the nerve. 

Dr. Edwards, for the purpose of showing that the galvanic or 
electric fluid is made to traverse the nervous system, produces 
the discovery of Vauquelin of the fatty matter, which not only 
surrounds each of the fibres, but invests the entire trunk of the 
nerve, — “exhibiting itself in its most minute ramifications.” 
“ The insulation of the nervous fibres is produced by this abun- 
dant fatty matter.” He then reaches the conclusion, that “ it 
will be obvious, that by means of these provisions, the electric 
fluid, which has arrived in the nerve, cannot deviate to take a 
different route.” ( l 2 ) 

This may all be well in theory ; but like most other writers 
whose theories do not repose on facts, our author soon exhibits 
the fallacy of his own. He wishes to show that the muscular 
contractions, which are produced by bringing a solid body in 
contact with a nerve, depend on the development of galvanism. 
This fact he sufficiently establishes ; but in doing so, he at the 
same time shows, that the fatty substance surrounding the nerve 
is no obstacle to the escape of the galvanic fluid to the adja- 
cent muscular substance. To succeed with the experiment, he 
was obliged to insulate the nerve ; for “ when it reposed on the 
subjacent flesh, he was unable to produce contractions,” “ on ac- 
count of muscle being an excellent conductor of electricity.” (*) 

This coincides with our author’s affirmation, that “ it appears 
possible artificially to imitate the principal conditions of the se- 


(1) On the Influence of Physical Agents on Life, p. 304. 

(2) Ibid. pp. 311,312. 
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cretions, and to separate from the blood, by means of the pile, a 
liquid resembling milk, and from the food itself a material re- 
sembling chyme.” (*) In the exercise, therefore, of a natural 
right to protect the cause of truth and of science against such 
invasions, we ask whether we are not entitled to the conclusion, 
that chemistry has made its inroads upon the science of life by 
expedients that are unworthy of its lofty, and otherwise noble 
bearing ; — whether we shall not suspect that all its inductions 
in relation to life are imbued either with the artifices of im- 
agination, the zeal of ambition, or the more reckless disregard 
of facts ? 

The foregoing phenomenon of muscular contraction, as stated 
by Dr. Philip, ( 3 ) and as universally known, takes place when 
mechanical or chemical irritants are applied to a nerve. 

The hypothesis of Provost and Dumas, that all mechanical 
and chemical stimulants, and heat, operate by developing elec- 
tricity, is without a fact to sustain it. 

We may also say, that according to Bichat, and many other 
physiologists, as we shall have occasion to see more particularly 
in another place, galvanism generally fails to excite contractions 
in the muscular tissue of organic life. An important objection 
to the theory of galvanism, as applied to the nerves of animal 
life, is stated by the older Monro, ( 3 ) who remarks, that a muscle 
is never brought into action by the nervous power, except when 
transmitted from the brain to the circumference ; whilst muscles 
are convulsed when the electric fluid passes from the smaller 
branches into the trunks of the nerves. 

The incompatibility of the galvanic theory with the pheno- 
mena of sensation and muscular motion, especially when vari- 
ously modified by affections of the brain, is too obvious for any 
comment. The history of neuralgic affections ( 4 ) presents, also, 
a series of phenomena, especially when regarded in connection 
with their remote causes of malaria, cicatrices, injuries, local 
irritations, <kc., which must discourage the greatest adept at gal- 
vanic philosophy. 

As to anything like positive demonstration, the hypothesis, 
whether it relate to the identity of galvanism and the nervous 

(1) Influence of Physical Agents on Life, p. 305. 

(3) Gnlstonian Lectures, lec. i. 1335. 

(3) Experiments on the Nervous System, Ac, 

(4) See Rowland’s Summary “ Treatise on Neuralgia," in Dunglison’s American 
Med. Library. 1839. 
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power, or any other powers of living matter, is opposed by the 
entire failure of Person, Pouillet, Miiller, (*) and others, to detect 
electric currents in the nerves, or in any other part. Muller 
also states, that “ with the galvanometer, no electric current can 
be discovered in the blood. I perceived no variation of the 
magnetic needle of the multiplicator, even when I inserted one 
wire into an artery of a living animal, the other into a vein.” (*) 

The argument drawn from the electrical eel, &c., is no more 
in favour of th3 foregoing doctrine, than if derived from the cha- 
racteristic secretion of the cuttle fish. The electrical apparatus 
of the former has no more relation to the general economy of the 
animal, than the ink-bag of the latter. The electricity is not 
supplied by the brain, but is the product of a peculiar apparatus. ( 3 ) 

(1) Elements of Physiology, vol. i. p. 72. (2) Ibid. p. 135. 

Mailer does not believe that the globules of blood generate galvanism. But he 
says, “ should any physiologist be so fortunate as to prove beyond doubt the electric 
property of the blood, I could only congratulate science on the great advance which 
it would thus have made.” (p. 134.) It may be expected, therefore, that it will soon 
be “ proved.” But we do not see how science will have gained — since the galvanic 
theory will alwa ys remain contradicted by the phenomena of life. 

(3) We cannot forbear noticing here a very extraordinary case of animal electri- 
city, reported by Drs. Mussey (a) and Hasford,(6) — the latter having been the at- 
tending physician. 

The subject of this phenomenon was a lady of thirty years of age. On the evening 
of one of our brilliant auroras, she “ discovered that an electric spark passed from 
her fingers, elbows, or any other part of the limbs or body, when brought nearly in 
contact with conducting substances.” “ In a minute, four strong sparks, each on 
inch and a half in length, were elicited.” «• On the return of her husband, who had 
been absent, she met him at the door , and playfully presenting her finger to his face, 
astonished him with her newly acquired power.” This faculty lasted about twelve 
weeks, “ when it was entirely lost.” 

Dr. Mussey did not witness the case ; but it appears to be well authenticated, — 
though not more so than the cases of animal magnetism which abounded in the 
eastern part of our country about the same time, and to which respectable physici- 
ans bore their undoubting testimony. 

There are several points worthy of consideration in the foregoing case. 

1st, The obvious one of its entire want of analogy in the human subject, —since 
in all the cases supposed to be allied, the generation of electricity obviously depended 
upon the clothing of the subjects, and the temperature of the air. Where sparks 
have been seen to pass from the extremities of divided nerves, the experiments were 
made with the expectation of this result ; and 11 sparks in the eye” are amongst the 
most common optical illusions ; and we have it on the authority of Zimmerman, that 
“ the desire of seeing a thing occasions us to see it every where.” 

2d, The impossibility of accounting for the accumulation of the fluid without sup- 
posing an entire change in the nature of the body. 4 

(а) American Journ. of Med. Science, vol. xxl p. 377. 

(б) American Joum. of Science and Arts, January, 1838. 


Digitized by Google 



APPENDIX. 


116 


Rudolphi( l ) has supplied a very elaborate account of this ap- 
paratus as it exists in the gymnotus, and silurus, — and there is 
nothing analogous to it in any animal excepting those which 
are universally considered electrical. It is as much a specific 
apparatus for the generation of galvanism, as the liver is for that 
of bile. And since this peculiar contrivance is, prima facie , 
indispensable to the production of the galvanic shock, and provided 


3d, The marvellous fact, that this change coincided with the occurrence of an 
aurora of unusual splendour, and apparently the consequence of it. 

4th, The remarkable singularity of the case, in presenting the phenomenon of 
emitting sparks in rapid succession from every part of the body, whilst no part was 
isolated, — the feet supplying a constant medium through which, according to the 
known laws of electricity in a case of this nature, there Bhould have been nearly an 
equilibrium produced, — the Brussels carpet “ to the contrary notwithstanding. 1 * 
But this was only occasionally interposed ; whereas the phenomenon of emitting 
sparks appears to have existed under all circum